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GAS ENGINEERS AND MANAGERS. 

-ENGLAND AND SCOTLAND- 



SOUTHERN ASSOCIATION. 

ANNUAL MEETING, FEB. 11. 

This Meeting was held at the Gaildhall Tavern, London^> 
Mr. George Livesey, M. Inst. C.£. (the President), in the chair. 

The minutes of the previous meeting having been taken as read. 

The Hon. Secretary (Mr. J. L. Chapman, Assoc. M. Inst. C.E.) 
read the annual report of the Committee, as follows : — 

After careful consideration of the proceedings of the Association daring 
the past year, the Committee f^l that the members may be congratulated 
upon its continued prosperity. It is satisfactory to report that, during 
this period, the Association has not lost any member from death ; but the 
Committee feel sure that all the members will have heard with regret of 
the decease of Mr. George Scott, which took place at Little Bock, Arkansas, 
U.SA., on Oct. 29, 1885. This gentleman, who was formerly Manager of 
the Tunbridp;e Wells Gas Company, was one of the originalmeml^rs of 
the Association, and only severed his connection with it on leaving this 
country. 

Under the presidency of Mr. Charles E. Botley, three meetings of the 
Association were held during the past year. At the first, on Feb. 12, the 
President delivered an able and interesting address. On the 14th of May, 
the summer gathering took place at Swindon ; where, by the kindness of 
the Great Western Baiiway Company, and at the invitation of the President, 
the Association were afforded an opportunity of visiting the locomotive 
workshops and the gas-works of the Company at that place. The third 
meeting was held on Nov. 12 last, on which occasion the Association was 
indebted to Mr. J. L. Chapman, the Secretary, for a ver^ interesting paper 
on " The Formation of Hard Substances in Ascension-Pipes and Hydraulic 
Mains." As all gas engineers have had to contend with this difficulty in 
a greater or less degree, it is to be hoped that the exhaustive discussion to 
which it gave rise may have been of some good. While desiring to record 
their tlmnks to Mr. Chapman for his useful paper, the Committee wish 
to point out that he was induced to write it because no other member 
could be found willing to start a subject for discussion at the November 
meeting; and they would ask members during the present year not to 
impose this additional burden upon Mr. Chapman's otherwise onerous 
duties towards the Association. 

The balance-sheet, as prepared by the Secretary and duly audited, 
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2 SOUTHERN ASSOCIATION. 

showB the AssooUtion to be financially in a prosperous condition, for 
which the Committee feel that much credit is due to the Secretary. The 
receipts for snbsoriptions daring the year amounted to £iS 16s. 6d., which, 
with the balance, bronght forward, irom. last year of £M IBs., makes a 
total of £6B lis, 6d. The expenditn^e during the year— including the pur- 
chase and distribution of the collected reports of the various District Asso- 
ciations — was £7Q 12s. ; thus leaving a balance in hand of £dS 19s. 6d. 

In the Committee's report for the year 1884, it was stated that a co]^y 
of the collected proceedings of the various Distrlot Gas Associations in 
England for that year would be forwarded to each member of the Associa- 
tion. Thanks to the kindness and enterprise of Mr. Walter King, the pro- 
prietor of the Jotmtal of Ga$ Lighting ^ a similar publication will be issued 
for the year 1885; and the Committee are pleased to be able to announce 
that the funds are again sufficient to admit of this publication being 
supplied gratuitously to each member. But it must be borne in mind, as 
explained in last year's report, that this cannot be continued unless the 
number of members of the Association is materially Increased. 

It will be remembered that prior to the year 1881 the Association held 
four meetings in each year ; but that, since that time, the number of the 
meetings has been reduced to three, by the discontinuance of the autumn 
meeting in August. This was done on account of so few members being 
able to attend at that time of the year. The Committee are of opinion 
that it would be advisable to restrict the number of meetings in the future 
to three in each year ; but in order to ascertain the views of the members 
on this point, a motion to that effect will be proposed at this meeting. 

On the motion of Mr. W. H. H. Broadbsbbt (Tottenham), 
seconded by Mr. D. Ford Goddabd (Ipswich), the report was 
unanimously adopted. 

Mr. C. Gandon (Sydenham) said he had to propose a motion 
which proceeded from the report. He thought most of the mem- 
bers, when August and September came round, were holiday 
mal^g ; and he, therefore, cordially agreed with what had been 
done within the past few years, of not holding any meeting in 
August. The resolution he had to proppse was — **That, on 
account of the inconvenience to members of attending the meetings 
of the Association in the month of August, the meetings of the 
Society shall in future be limited to three in each year — viz., on 
the second Thursday in the months of February, May, and 
November.'* 

Mr. C. E. BoTLEY (Wormwood Scrubs) seconded the motion, and 
it was carried unanimously. 

Mr. Jabez Church (London) had much pleasure in proposing a 
vote of thanks to the retiring President. He said he was sure 
Aheir hearty congratulations were due to Mr. Botley for the way in 
which he had conducted the business of the Association during his 
year of ofl&ce. Mr. Botley had done his utmost to further the 
interests of the Association in that period ; and no words were 
necessary to commend the motion to the meeting. 

Mr. D. Ford Goddard, in seconding the motion, said he was 
sure Mr. Botley might congratulate himself that during his term 
of office the Association had not gone back in any respect what- 
ever, but had decidedly improved. 

The President said the terms in which the motion had been 
proposed and seconded were quite just to the retiring President ; 
and it was true that the Association had progressed during his 
occupancy of the office. 

The motion was carried by acclamation, and 

Mr« -Btyrtjst briefly xetumed thanks. 
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The Fresip^kt then read the foUowin^r 
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INATJGUEAL AI>DRESS. 

. G-entlemen, — ^I have first to thank yon for the honour you have 
conferred upon me by electing me your President — an honour 
which, I assure you, is highly appreciated. I venture to express 
the hope that,ivith your assistance, the Association will not suffer 
during my term of oflace. 

Finding something to say in a presidential address in these days, 
when every branch of the profession has been ransacked by the 
many able men who, in this and other similar Associations, have 
preceded me, is no easy task. I have thought of the past ; but to 
deal with it would be a mere waste of time in the midst of the 
urgent questions pressing for solution in the present — excepting 
only those circumstances of the past that may throw light on, and 
posiibly. fihow a way oat of existing difficulties. The men who, up 
to within the last 80 years, had charge of gas undertakings are 
often spoken of somewhat disparagingly for what we are pleased 
to csUl their exclusiveness ; but those who speak thus forget the 
altered circumstances of the present day. In those days intimate 
personal intercourse was not practicable, partly becauae the means 
of communication were very imperfect, but more particularly be- 
cause, in almost every town of suf&cient size to support two or 
more gas companies, active competition was in fiill force ; leading 
the respective managers to regard each other as rivals and oppot 
nents. This was quite suf&cient to prevent them from visiting each 
other's works ; as, although they might personally be (and undoubt* 
edly were, in many cases) on friendly terms, they would hesitate to 
intrude, lest they might come under the suspicion of being actuated 
hy sinister motives. Now, happily, all this is changed. The 
Journal of Oas Lighting has, during the 30 odd years of ltd 
existence, rendered great service in breaking, down the wall df 
exclusiveness, and in enabling managers- to become acquainted 
with each other smd with the work of gas making all through the 
land ; and the various Associations of Gas Managers, taking up the 
good work, have in the last 25 years brought about a condition in the 
relations of gas managers which is highly conducive to good feeling, 
and tends most powerfully to the general improvement of the busi- 
ness. This happy state of things would have been utterly impossible 
had competition continued. The present race of gas men would 
certainly not have shown themselves one whit superior to their 
predecessors ; and the public could not have been served nearly 
80 cheaply or so well with gas. 

I do not remember the date of the amalgamation of the rival 

Gas Companies in Liverpool and one or two other towns ; but, 

dealing with London (which may be regarded as a typical case), it 

may be interesting to state shortly what led to the transition &om 

competition to districting. In 1848 the price of gas was 6s. per 

1000 cubic feet. In those streets where the consumption was 

greatest, there were usually the mains of two, three, or moi^e 

separate Companies; consequently, dividends of 5 per cent, were 

•considered good. About this time separate agitations were started 

. by the consumers — one in the City, and one on the south side of 

' the river — ^for a reduction in the price from 6s. to 4s^ per lOOO cubic 

v.;feet^(.. Tha Companias . were obstinate, and^ fooliahly, wonld nilt 
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4 BOUTHEBN ASSOCIATION. 

make any eoneession. Had they reduced the price to 5s., the 
consmners would have been perfectly satisfied ; but, nothing being 
done, the Great Central Company was started to supply the City, 
and the Surrey Consumers* Company the borough of Sonthwark 
and its neighbourhood. As both these Companies sold gas at 4s., 
the old Companies had to sell at the same rate ; and this resulted 
in a diminution of their small dividends, though not to so great an 
extent as might have been expected. In the principal streetis on the 
south side of the river, there were the mains of four Companies— 
the Phoenix, the South Metropolitan, the London, and the Surrey Con- 
sumer8*^-each Company having a main on either side of the street ; 
thus making in all eight mains. This fact, coupled with the diffi- 
culty experienced by the new Company in making its way, prompted 
the able man of business who had led the movement in favour of 
cheap gas — the late Sir John (then Mr.) Thwaites, a draper in High 
Street, £orough — to suggest districting, which was carried out by 
the four Companies supplying South London at Michaelmas, 185B 
(some five years before a similar operation was effected north of the 
Thames). The price was raised to 4s. 6d. per 1000 cubic feet ; and 
henceforth, there being no reason to the contrary, the Gas Com- 
panies and their officials ceased their antagonism, while, by the 
gradual removal of the surplus mains, the leakage was reduced. 
Money being no longer wasted in reckless competition, means 
were rendered available for the adoption of improvements in 
manufacture. 

There was one factor which for a long time neutralized to a great 
extent the advantages that should have resulted from the altered 
circumstances, and this was the legislation relating to Gas Com- 
panies as embodied in the Gas- Works Clauses Act, 1847. This 
Act was admirably suited to the times in which it was passed. 
They were times of competition, which remiitted to the dim and 
distant future the attainment of the maximum dividend of 10 per 
cent, prescribed by the Act. So far as I can remember, the possi- 
bility of such a dividend did not enter the minds of Directors and 
Managers. The object in those days was to keep down the capital 
account. The shares, on which about 5 per cent, was paid, stood 
generally at a discount; and shareholders had not begun to 
clamour for allotments of new shares. Consequently, the Com- 
panies having, in their early days, suffered from the waste of 
capital, exercised the utmost care in its expenditure. With the 
cessation of competition, full dividends (which previously were out 
of the question) became possible, and were soon realized. The 
Companies were in the possession of a monopoly, which, coupled 
with the high maximum prices allowed by their Special Acts, ren- 
dered full dividends perfectly safe and very easy of attainment, as 
well as the formation, under the Act of 1847, out of the surplus 
profits, of reserve funds, which were limited to an amount equal to 
one-tenth of the capital. 

Gas property then became valuable ; and new issues of capital 
and calls on shares not paid up were constantly demanded by 
greedy shareholders. The price of gas (which, in the decade from 
1840 to 1850, had been materially reduced) remained stationary 
at 4s. 6d., with very few exceptions, for 15 years ; and agitations, 
often continued over two or three sessions of Parliament, became 
frequent* The first agitation culminated, in the passing of the 
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'Metro|>olis Gas Act, 1860, promoted by the City and Metropolitan 
anthorities, which legalized districting, and adopted the mam pro- 
Tisions of the Act of 1847. It consequently failed to benefit the 
public ; while the Companies found their position improved. This 
fed to further agitations and parliamentary contests in the sessions 
of 1866-7-8 ; resulting in the ill-starred revision clauses, which again 
secured full dividends to the Companies, gave no protection to the 
public, and utterly failed (on being put to the test in 1873 and 
1874) to meet the difficulties caused by the coal panic of those 
years. Consequently, another attempt was made in Parliament in 
1875, when a novel principle was introduced. The Gas Companies 
were called upon to give up the legislation of 1847 and 1860, which 
so folly protected their dividends, in favour of a system known as 
the ** sliding scale." This made them partners with the public, 
whereby, if circumstances were favourable, the advantage would be 
shared, and, if adverse, each would bear a portion of the loss. From 
the time when this principle, coupled with the auction clauses, was 
adopted in 1876-6 — ^now a clear ten years — agitations, which before 
were chronic, have entirely ceased. The price of gas has been 
greatly reduced, and dividends have increased — giving satisfaction 
to both parties. I consider, from the Companies* point of view, 
the absence of agitation, and the consequent opportunity for the 
growth of good feeling between the Companies and the public, is 
an advantage that is at least as great as the increase of dividend. 
Another result of the sliding scale and the auction clauses is to 
promote the utmost economy, both in the raising and expenditure 
of capital, which tends to render more secure the very strong 
position now held by gas. 

I have thought this reswme of the course of legislation, and its 
influence on Gas Companies, might not only be interesting, but 
useful in paving the way to the adoption of the new system where 
there still lingers some hesitation as to its advantages. 
. Important as is economy in relation to capital outlay, its bearing 
on revenue must take at least equal rank. An undertaking may 
have an excessive capital, the disadvantages of which may be, to 
a great extent, neutralized by the exercise of sound judgment in 
revenue expenditure. The chief item on which saving can be effected 
is that of repair and maintenance. Some will say, when this item 
is of large amount, it is evidence that the works are being kept up 
in good condition, which may be quite true, and that old plant is 
not being replaced by new out of capital, which, I dare say, has 
occasionally been done. But there is another side to the question 
that can be best explained by an illustration. Two or three years 
ago I had the pleasure and privilege of going over all the works 
belonging to the Liverpool Gas Company. I believe that Company's 
capital is very moderate ; with this, however, I do not deal. My 
concern at present is with the expenditure on repair and mainten- 
ance, which appears in their accounts to be under rather than over 
2s. per ton of coal used in the year ; whereas it is in other com- 
panies often as high as 4s. per ton. In some such cases the high 
rate is due to the perfectly proper determination to recoup lost 
capital ; but in others it is owing to the reconstruction of working 
plant, replacing that which is considered obsolete by modern appli- 
ances which are supposed to be, and really may be improvements. 
This is not the plan at Liverpool, where, from the dawn of gas 
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history, ihAtehas been continuity of managemetlt, under the ahio 
leadership of the late Alfred King and of his son and successor^ 
Mr. William King. Their plan, when an increase of business ren« 
dered an extension of plant necessary, has not been to pull down 
and enlarge existing works, but to erect new works, generally on a 
new site, complete in all respects ; to construct such works in the 
best manner, and with the most perfect apparatus of the time; and, 
having done so, to work it without future alteration, for which no 
provisicm has been made. To take, as an instance, their Linacre 
works, or rather senes of works. On this large area of land were 
furst constructed works to make 2 million cubic feet a day. Then, 
adjoining them, but quite separate and distinct, were built, some 
years later, works to manufacture 3 millions daily ; and then, in 
like manner, another set of works for 5 millions. Their older works 
are smaller than any at Linacre — some, I believe, for a make of less 
than 1 million a day — but each complete in itself. The effect of this 
may be shown by taking one portion of the plant as an illustration 
— say, the purifiers, or the engines and exhausters. The usual plan 
has been, as the business increased, to replace them by larger ones ; 
resulting in heavy charges on revenue account under the head- 
ing of repairs, or an addition to the capital, or probably both. But 
here they are originally constructed in a thoroughly substantial 
manner, in order that they may last ; and although the advance of 
knowledge may render improvement possible, there are few cases 
in which the advantage to be derived from the alteration will comr 
pensate for the loss and inconvenience entailed. 

As an illustration on the other side, I may take the Old Kent 
Boad works, which I have known since 1840. There were at that 
tiine five small purifiers each in the shape of a segment of, and the 
whole arranged in, a circle with a crane in the centre — a rather 
clever arrangement of the late Mr. G. H. Palmer. They were 
placed in a purifying-house, which was re-built after an explosion 
one Sunday in October, 1886.- The original house was fitted with 
glazed windows without ventilation. A seal blew on that memory- 
able Sunday ; and on the watchman going in with his lantern, the 
roof was blown off, the walls levelled with the ground, and the 
windows of houses situa^d within a radius of a mile or more were 
broken by the concussion. But the man escaped without serioua 
injury. From that time it has been a tradition of the South 
MetropoUtan Company always to provide thorough ventilation in 
a purifying-house. To return, however, to the subject. The five 
purifiers became insufl&cient ; and two boxes, each 10 feet square, 
were added. Then with increased business, the house being too 
smcJl; another house was built, and four boxes, each 10 feet square^ 
were erected. Next another similar set was put into the new 
house, and the old house dismantled ; and the plates of the puri- 
fiers, being of irregular shapes, were sold as old iron. After a time 
an annex was built to the new house, and two vessels, each 18 feet 
square, were fitted. A few years later the original eight boxes 
were found insufficient ; and, not liking to waste the plates, the 
boxes were all taken down, and three large vessels, each 26 ft. Sin. 
by 18 ft. 4 in., erected in their place, using the old plates. The 
18 ft. boxes were then altered to 26 ft. by 18 ft. Next, these and 
the other three were converted into vessels each of about 1000 
feet area, to form part of a set of seven boxes of that size ; andi 
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'finally, two of thjd latter, which took the place of the three above 
mentioned, were removed to another position, to act as catch boxes 
to a further set of large boxes of 1000 feet area, part of which were 
erected 16 years ago, and which are not likely to pass through so 
many metamorphoses as their predecessors. Of the original plates 
still in use, unless they participate in the occasional anxieties ot 
those who work them in the matter of sulphur, it may now, we 
hope, be said : ** Best in peace.'* Some considerable part of the 
later of these additions and alterations is due to the sulphur 
purification requirements of the Referees ; and, looking back, I do 
not see that, under the circumstances, it was not the right thing 
to do. The concern in its early days being small, it was not 
practicable to adopt the Liverpool plan. Nothing was wasted 
that could be utilized; but, in 1870, when additional works were 
required, the Liverpool system began to be adopted, and is now 
fully applied to the construction of all new works of the Company. 
£ven where (as in the case of small works) this system cannot be 
adopted, its principles can be applied by so designing works that 
additions may be made without, to a serious extent, pulling down 
and sacrificing original plant. 

A few words on the subject of rating may be acceptable, which, 
although not showing a remedy for the present unfair system, will 
indicate its source. The Board of the South Metropolitan Com- 
pany recently deputed the Chairman and Secretary to confer with 
the various Assessment Committees. The result has proved most 
conclusively that the real sinners are the professional rating sur- 
veyors, who have built up the system, and whose interest it is to 
make the rateable value of public companies as high as possible. 
The Committees, not understanding the question — as who does ? — 
and taking into consideration the advice given them by the experts 
whom they employed, have acted fairly. For instance, taking a 
typical case, a parish which was, from the Company's point of 
view, fully rated at £4000, was for the new assessment put by the 
surveyor for the parish at J65800. The Company's representatives 
contended for the j£4000 ; and the Committee offered J£4600, which, 
from their standpoint, certainly indicated a desire to act fairly, 
and on that ground was accepted. Had the Company employed an 
expert to represent them before the Committee, a friendly agreement 
would have been far less probable, and they most likely would 
either have had to accept higher figures or appeal to the Sessions. 
From the experience gained in attending some dozen of these 
Committees, I would advise a similar course on the part of other 
companies. Let them obtain, in the first place, professional 
advice from a surveyor as to the rateable value. Then, being 
armed on this point, let a director who understands his business, 
with the secretary or manager (or perhaps the latter without the 
director), attend the committee with power to settle if they think 
the terms reasonable, and they will in all probabihty do better 
"than a professional representative ; while the interview, if judici- 
ously conducted, will tend to promote good feeling between the 
parochial authorities and the company. 

A subject that is in all men's minds cannot be passed over with- 
out notice in an address of this kind, as it forms one of the great 
difficulties with which gas companies have now to contend. I 
refer to the totally unexpected fall in the price of tar and ammonia. 
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The latter probably owes its condition mainljr, but not altogether 
to the competition of nitrate of soda, which, since the cessation of 
the war between Chili and Fern, has been imported in enormous 
quantities ; and as the supply of this article appears to be unlimited, 
we had better make up our minds that sulphate of anmionia is not 
likely again to be sold at £20 a ton, or anything like it. The 
low price of tar may be due to over-production. This might have 
been expected when, to the constant annual increase in the make 
of tar in gas-works, we have had blast-furnaces, coke-ovens, and 
works erected for distilling coal solely for products (stimulated by 
the high prices), all sending large quantities into the market. This 
has given the opportunity to the " bear " speculators, who have at 
last brought prices so low that we may now look forward hopefully 
to a remedy. This remedy is fortunately in our own hands. Tar 
is now a cheaper fuel than coke ; and as, by its use for fuel, we 
can economize coke, and at the same time do what is far more 
important — withdraw the surplus production from the market — 
we may, if anything like general action in this direction be taken, 
hope for a speedy return to fair, if not high prices. 

In reverting to the burning of tar, we shall do well to inquire 
how our predecessors dealt with it ; and here I would direct atten- 
tion to a capital letter in this week's Journal of Gas Lighting ^^ 
from the pen of the veteran Mr. George Anderson, who, having 
been for many years an extensive lessee of gas-works, would cer* 
tainly not have burnt his tar had it been cheaper to use coke. 
There has been something like a romance in relation to tar. Pre- 
vious to 1870 it rarely sold for more than Id. a gallon, which was 
considered a good price ; and even this price would not have been 
reached at that date but for the discovery of the method of obtain- 
ing the aniline colours from benzol some 12 or 14 years earlier. 
It will be remembered that one of these colours was named 
** Magenta," after a battle in the Emperor Napoleon's Italian 
campaign against Austria in 1859. From 1871 the price rose by 
leaps and bounds, owing to the anthracene discoveries, until about 
the year 1874 it reached the high figure of 4d. a gallon, at which 
rate a contract was made by the West Ham Gas Company. The 
maximum reached by the South Metropolitan Company was 3^d. 
a gallon. Then there came a slight reaction, and prices fell and 
fluctuated somewhat ; but even so late as 1884 many contracts 
were made at 2Jd. a gallon. In the last half of 1884 and in 1885 
came a complete collapse; prices, so to speak, tumbling down 
to their present low figure of about |d. (pr less) a gallon. At this 
figure, coupled with the low price of ammonia, the works erected 
for distilling coal for the products cannot pay ; therefore it is not 
likely that this cause of over-production will be extended. As in 
the days of the coal famine, or rather coal panic, the fear of a 
deficiency, or, at the most, a very slight deficiency for a short 
time, had an effect on the market utterly out of proportion to 
its apparent cause — raising prices at the pit's mouth from 6s. 
per ton at the end of 1871, to 20s. in 1873 — so, in all probability, 
a slight excess in the supply over the demand for tar, coupled with 
an accumulation of the stock of tar products in the hands of the 
distillers, has enabled the ** bears" to depress prices until the 

• See No. 1187 (Feb. 9), p. 251. 
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market has become demoralized, and has passed the point at which 
anyone can deal profitably. This being the. case, it will be the 
fault of gas managers if the remedy we can applv does not soon 
euro the evil. Let ns justify the boast that the unmendly rivalries 
of old have ceased, by working in unison so as to attain the end 
in view. 

We are not likely soon to hear a repetition of the nonsense that 
used to be uttered by ignorant outsiders, and even by some direc- 
tors and members of committees of gas undertakings, that the 
time was fast approaching when we should make all our profit out 
of our products, and that gas could be given away. I do not 
remember hearing any responsible manager make these wild state- 
ments ; but they were at one time so repeatedly made, that the 
pubHc began to think them true, and to expect gas to be sold at 
impossible prices. Even when residual products were at their 
best, the receipts from this source did not amount to one-third-* 
hardly a fourth — of the total revenue ; leaving upwards of two- 
thirds as the proportion contributed by gas. This, under present 
conditions, proves to have been a most fortunate circumstance ; for 
had the return fi:om tar and anmionia been much higher, the price 
of gas would have been further reduced, and, as a consequence of 
the collapse in the value of these products, it must now have been 
raised universally — which it is needless to say to this audience would 
have been most unfortunate. It would have checked consumption, 
given an impetus to rival illuminants, caused reductions of dividend 
in sliding-scale companies, dimimshed the confidence in gas, and 
generally depressed all gas property. 

A word about coke. It has always seemed to me that it is un- 
fair to the neighbourhood in which a gas-works is situated to sell 
large quantities of this product at very low prices to be taken out 
of the district, in order to keep up the price at home. I knew the 
case of an engineer who, in his periodical reports to his Board, 
stated the yard price of coke, but did not say what quantity was sold 
at that price, until on one occasion the Deputy- Chairman asked the 
question, and found that something like 6 chaldrons had been sold 
during the previous fortnight at the nominal yard price of, I think, 
9s. per chaldron, while the bulk of the coke had gone to contractors 
at something like 6s. Some years ago I learnt that a gas company 
in a town on the South Coast, finding some difficulty in obtaining 
a good price for coke in the town, sold large quantities to merchants, 
to take away by rail, at about 5s. per chaldron, in order to keep up 
the price to their neighbours and friends at home to about 9s. I 
also at the same time learnt accidentally that an inland town con- 
nected by a direct main line of railway with the coast town, was 
pursuing an exactly similar course, with the absurd result that one 
set of merchants brought the coast- town coke and undersold that of 
the inland town, while another set carried out a precisely similar 
operation in the reverse direction ; thus benefiting the railway at 
the expense of the users of fuel in both towns. I am informed that 
coke is now being shipped from London at an absurdly low price 
to the cement makers of the Continent, who, being thus able to 
obtain fuel at much lower prices than their rivals on the Thames, 
are able to undersell them in the foreign markets. It is as bad 
as the foreign system of bounties on sugar, and is far less excus- 
able in a Free-Trade country. Why not reduce the price of coke 
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Ibeally, and adopt other means (such as breaking) to stimolato 
its more general use. Coal is cheap, and coke must be expected to 
follow. A company who are doing as well as any with their coke 
make only the very moderate and reasonable difference of Id. per , 
ewt. between the wholesale price by rail and the retail price in the 
yard ; but they sell coke by weight, and thus avoid the disputes 
and difficulties with customers widch always follow the sale of coke 
by measure into railway trucks or barges, unless large over-measuro 
be given. 

With BO serious a reduction in the value of products, the atten* 
tion of gas companies is necessarily and, as I thmk, happily directed 
more than ever to gas, which always has been, and must continue 
the mainstay of their business. So far, with rare exceptions, the 
strain appears to have been met without resorting to an increase 
of price. Here and there a corporation, who in good times have 
given all surplus profits to the ratepayers, and thus have no reserve, 
and whose consideration for the interests of the consumers is infe* 
rior to their regard for the ratepayers, has adopted this course— <• 
forced to it, no doubt, by working without a margin in the shape of 
an undivided balance in hand to meet emergencies ; but it is to be 
hoped that companies will not follow so pernicious an example. The 
remedy I have to propose for the fall in products is a reduction in 
the price of gas, in order to stimulate consumption. Directors have 
hitherto been remarkable for discretion, which may be the better part 
of valour, though it certainly lacks some of the more valuable 
quaUties of the last-named article. Can they not be persuaded that 
the companies they control might, with advantage, sail rather 
more closely to the wind than is their usual practice ? Most of 
them have considerable reserve funds and other balances in hand. 
They would not, therefore, run any risk in reducing the price of 
gas to a point that might possibly necessitate a drawing upon the 
reserves for a year or two to make up deficiencies of dividend until 
increase of consumption, stimulated into activity by the reduction, 
again brings a surplus. Instead of the usual practice of postponing 
a reduction until there is a surplus on a year's working — ^which 
shows that the price might safely have come down twelve months 
before— let an estimate be made in advance, as was the practice 
of Mr. Henry Woodall at Leeds ; and if a surplus is probable, let a 
corresponding reduction be made at once. But let not the desire 
for economy tempt us to deal hardly with our workmen. Ours is 
a prosperous busmess ; and they have a right to a fair share of this 
prosperity. 

Gas is a necessity of civilized existence. The purveyors of it 
should recognize the fact, and their duty in relation thereto. If 
we can show the public that we have some regard for their 
wants, and are not entirely absorbed in our. selfish interests, 
we shall thereby promote those interests most effectually and 
surely. To obtain the goodwill of our customers and the public 
is an object worth any effort. It is not true that whatever 
we may do in this direction will be labour thrown away. There 
has, in my experience, been a great improvement in the rela- 
tions between the public and the gas companies. A course of 
fair and considerate dealing, persistently pursued, nrast have this 
effect; but it takes time. Men are not used to it; but they are 
fast learning that the managers and. officials of gas companies are 
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men whose advice may be trusted. Let it be an instruction to all 
officials that, in giving advice, they are to consider first and chiefly 
what is to the advantage of the consumer ; and it will be found that 
in serving him well, we shall also be doing what will best promote 
the interest both of the company and of all connected with it, as 
well as the general welfare of the community. 

Mr. W. A. Yalon (Bamsgate), in proposiug a vote of thanks to 
the President for his address, said he did not think Mr. Livesey 
need have offered any apology for the matter contained in it. The 
things upon which he had touched scarcely belonged to ancient 
history ; they belonged to the present day. The members would, 
he was sure, carry out the advice he had given, as they had often 
done before, and, as a rule, found it succeed. 

Mr. E. Baker (Beading) seconded the motion, fully endorsing 
all Mr. Yalon had said* 

The resolution having been carried. 

The President said he hardly knew what to say in response to 
the very kind and hearty vote just accorded. The members were 
exceedingly kind to him, and always had been ; and he could only 
say that his heart was thoroughly with them in everything to pro- 
mote the welfare, not only of the gas interest, but of gas managers 
generally, with whom he had the heartiest sympathy. He could 
only again thank them for the kindness they had shown him on 
the present occasion. 

The business portion of the proceedings then terminated ; and 
the members and a considerable number of friends afterwards 
dined together. 
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ANNUAL MEETING, FEB. 11. 

This Meeting was lield at the Windsor Street Gas-Works, Bir- 
mingham — ^Alderman Annan, J.P., ex- Mayor of Wolverhampton 
(the President), in the chair. There was a large attendance of 
members. 

The Honorary Secretary (Mr. W. North, of Stourbridge) having 
read the minutes of the previous meeting, they were confirmed. 

Annual Report. 

The annual report and accounts were then presented ; the former 
being as follows : — 

Your Committee have to report that during the year 1885 only two 
meetings of the Association were held. This arose through members being 
unable, from various causes, to furnish papers; but your Committee 
earnestly hope that in the future Uiey will not have any trouble in pro- 
curing suitable x)aperB for all the usual meetings. The attendances were 
24 and 22 respectively. 

The number of members on the books is the same as last year — ^viz., 66. 
Six members were elected during the year, two have withdrawn, and 
three cease to be members under Bule 15 ; and we have with much 
regret to record the loss of one member by death — Mr. J. Mudie, of 
Burton-on-Trent. 

The position of the Association financially is better than last year. Our 
balance in the bank on the 31st of December was J970 5s. lOd. ; bein^ an 
increase of £3 10s. 6d. (It should be borne in mind that the members have 
been supplied during the year with the Eeport of the District Associations 
free of charge.) The amount of arrears out-standing is £2 12s. 6d. 

The annual meeting was held in Birmingham, on Feb. 6. The report 
and statement of accounts having been adopted, the President delivered a 
very able, interesting, and profitable address. Mr. C. £. Jones, of Chester- 
field, read a most instructive paper on " Progress in Developing the Illu- 
minating Power of Coal Gas," which evoked a very lively discussion. 

The second and last meeting of the year was held at Stoke-on-Trent. 
There was a fair attendance; and the members highly appreciated the 
arrangements made for their comfort and instruction by their North 
Staffordshire friends. At this meeting the election of officers took place ; 
Alderman Ajinan being elected President. The Treasurer and Secretary 
were re-elected. Messrs. Taylor and B. W. Smith were elected on the 
Committee ; and Messrs. Beeves and Taplay, Auditors. Mr. B. W. Smith, 
of Smethwick, followed with a well-prepared and useful paper on *' Oxide 
Purification with Bevivification in Situ." 

The Treasurer (Mr. P. Simpson, of Rugby) read the items of the ' 
balance-sheet, which showed — as stated in the report — that there 
was a balance of ^70 5s. lOd. in hand on Dec. 31, 1885. 

On the motion of Mr. J. M. Darwin, seconded by Mr. C. Hunt, 
the report and accounts were adopted. 
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' ' New Members. ; ■ * 

The HoNORART Secretary stated that Mr. B. W. Allen, of the 
Bowley Eegis and Blackheath Gas- Works, and Mr. F. H. Darwin, 
of the Fenton Local Board Gas-Works had been nominated for 
membership. 

Mr. J. TiNDALL (Walsall) proposed that the gentlemen named be 
elected members of the Association. 

Mr. H. Hack (Saltley) seconded the motion, and it was carried. 

The President then read the following 

INAUGUEAL ADDBESS. 

t 

Gentlemen, — Before proceeding with the subject npon which I 
wish to address yon, permit me to express my hearty thanks for 
the great honour you have been pleased to confer upon me, by 
electing me President of this important Association. It is an 
honour which has certainly given me much gratification, tempered, 
however, with a fear lest I' should fail in the discharge of those 
duties and responsibilities which very properly attach to the pre- 
sidency of such a Society as ours. However, I know that I may 
trust myself to your kind forbearance, and rely on the generous 
assistance of every member ; and, feeling this, I will at least 
endeavour not to bring discredit on our Association, but rather 
follow, as best I can, the example set me by those gentlemen 
who have preceded me in the of&ce of President of the Midland 
Association of Gas Managers. 

In what has taken place during the past year in connection with 
our Association, I do not find anything which calls for particular 
notice ; for I have not been able of late to attend our meetings as 
formerly, through having been called to fulfil the duties of Chief 
Magistrate of the town in which I have been resident for upwards 
of a quarter of a century. Still, I have watched your proceedings 
with a keen and lively interest; and although it seems to me the 
papers have not been so many or so varied as we could have 
wished, yet our meetings and papers, with the discussions thereon 
(especiaUy Mr. Smith's paper on ** Oxide Purification with Bevivi- 
fication in Situ '**), together with the visit paid by the Association 
to the works of Messrs. B. Heath and Sons,! to mspect the plant 
erected by Messrs. B. and J. Dempster, of Newton Heath, Man- 
chester, for the extraction of tar and ammonia from the gases of 
blast-fci^aces, I consider have been of value to us all. And not 
only so, but they impress one with the belief that, among the 
members of our Association, there is • abundant ability to bring 
forward good and useful papers on the various matters connected 
with our profession. 

It is not now, as in the days of my introduction to gas engineer- 
ing, when managers were very chary of giving information to one 
another, even to the extent of not allowing an inspection of their 
works except to their personal friends. Nor do I wonder at this, 
for they were widely sundered and seldom saw each other. In 
fact, when they became managers of works they were almost 
isolated from their fellow-men. The public regarded them almost 

• See Journal of Gas Lighting^ Vol. XLVI., p. 602; or "Beports of Gas 
AiiSQciations for 1886," p. 223. . 
' t See Joumalf Vol. SLVI., p. 597 yor" Beports for 1886," p* 282. 
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as ihongb they were praetisers of the " black art," upon whose 
mysterioos proceedings no light was ever thrown. At tne time of 
which 1 speak, in that part of the country where I then resided* 
the piioe of gas was. more than 10s. per 1000 cubic feet ; and I need 
scarcely add that managers and inspectors were not very heartily 
welcomed by the consumers in those days. These, however, are 
now but characteristics of the past. A better state of things has 
gradually prevailed— rinau^rated, it may almost be said, by the 
formation of the l^orth Bntish Association of Gas Managers. This 
movement was quickly followed by a kindred one, of yet greater 
importance — viz., the establishment of the British Association of 
Gas Managers, the subsequent development of which into The Gas 
Institute was made necessary by the growth of the industry which 
it represents. And when we look back at that great gathering so 
heartily received, and so hospitably entertained, last year by the 
Corporations of Manchester and Salford — a gathering presided over 
by one whose scientific knowledge and writings have placed him 
high amongst those whose labours have resulted in the prominence 
of our country amongst the nations of the earth, and whose presi- 
dentiid address has taken such distinguished rank — we are able, in 
some degree, to measure the important position our profession has 
attained ; and, having regard to the valuable and suggestive papers 
presented at that meeting, we cannot but feel confidence as to the 

Sosition of our industry, nerved as we are to confront whatever 
ifficulties there may be to encounter in the path of progress. 
This thought, gentlemen, brings me to that which more inti- 
mately concerns us as members of the Midland Association. I 
have been requested, by some to whom we have looked as leaders 
ever since the fortnation of our Association, to say a word upon the 
future of the gas industry. This, however, is a topic which any of 
us may face, if not with faltering fear, at least with wise modesty ; 
for there is a familiar proverb which warns us never to prophesy 
unless we know. Notwithstanding this, as the key-note of these 
few remarks, I say at once that I am not going to present to you a 
dark future ; for during the long time that I have been in the rank 
of the "men of light " — and may I hope of " leading '* also ? — I 
have seen and experienced many **ups and downs" of gas com- 
panies, and liave at times been in the ranks of those who had to 
•struggle for existence. But, gentlemen, I am a fiim believer in 
the *> survival of the fittest ; " nor am I likely to express less con- 
fidence in the future of gas because, to use a sporting phrase, it has 
had a good '* innings," and continues to enjoy an excellent reputa- 
tion. It is a fact that at the present time gas property is one 
of the very safest of safe investments ;• the shares of almost all 
companies being at a very high premium, v^th no indication 
of .weakness. And although there may be some who at the 
present' time are of opinion that the value of gas property is 
hkely to depreciate, I. am not of their number, but, on the con- 
trary, think fax otherwise. I do not pretend to say that it has 
nothing to fear from the electric light, which has already caused 
such loss to timid shareholders, and may do so again. For these 
I have felt heartily sorry. In the Compsmy which I represent, 
nothing that I could say would stop some of the shareholders from 
being influenced by the fear of gas being superseded, notwitl^- 
standi&g. tiljidit^ I:did all I could (and with great advantage to 
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myBfilf ^, %j btiying such shares as were offered, to stop deprieciatioa 
in their value. I regard it as quite possible that, with so many able 
men and busy brains at work upon the subject, gas lighting may 
yet experience trouble from electricity ; but let us not begin to be 
afraid« At two of the iron-works in Wolverhampton there are 
installations of the electric light, of which much has been made 
in the newspapers ; yet, as the result of personal knowledge and 
observation, I am not apprehensive of any loss of gas consumption 
therefrom. I say this because we have not, thus iar, found much 
difference in the consumption of gas at these iron- works. On inquirr 
ing recently as to the electric light, the reply was that they could 
not depend upon being able to work with it, although they had 
gone to great expense for its instaUation. . 

But a much more serious matter than the progress or otherwise 
of electric lighting as affecting our industry, is the reduction in the 
value of the residual products, which has more than followed that 
of almost every other article of commerce. In our estimate of 
profits we have grown, to depend so largely upon the returns for 
residuals, more especially upon those for tar %nd liquor, that it is 
dif&cxdt for us to accept with equanimity a position which,, after 
all, is but parallel with that of comparatively a few years baok^ 
In a letter recently addressed to the Jov/rnalof Oaa Lighting,^ 
Mr. George Livesey has reminded us of the days when the use of 
tar as fuel was quite common ; and history is but repeating itself ii> 
the revival of this practice, which has for some time been quietly 
followed at various works, both in this neighbourhood and else- 
where. For the guidance of those who may be thinking of adopt* 
ing this course, I may say that, according to the most reliable 
data available^ tar is weight for weight worth almost twice as 
much as coke for heating retorts ; so that if its selUng value be 
only 7s. or even 10s., there ought to be a considerable profit derived 
from its use, to say nothing of the ulterior advantage pf enhancing 
the value of whatever remainder may be left. At the same time, 
I tsannot but regard the value of this expedient for the purpose of 
permanently raising the value of this residual as entirely dependent 
upon the united and loyal co-operation of all gas tmdertakings ; nor 
is it, in that event, to be relied upon as a permanent remedy for the 
present unfortunate depression. I am disposed to be much more 
hopeful of efforts which can, and ought to be made with the view of 
finding out new uses for the various derivatives which the genius 
of chemists has conjured, so to speak, from this black unpromising- 
looking compound, in comparison with which, a return to tar- 
burning days appears to be almost a relapse into ancient barbarism. 
With regard to ammonia, the present outlook is decidedly more 
hopeful than has been the case for some time past ; and, without 
desiring to indulge in optimist views^ I may remind you that there 
is in the United States (a considerable portion of which is essenti- 
ally iu,a condition of agriculture) a very wide -field for the employ- 
ment of artificial manures — a field which is only just beginning to 
be opened up, and which, if I am not much mistaken, has already 
given promise of appreciably influencing the value of sulphate of 
ammonia in the immediate fiiture. 
Let us not, in regard to all our bye-products — coke, tar, and 

*, See Na 1186 (Feb. 2), p. 207... .. j i 
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ammoniA — ^ignore the trnth of the axiom adduced by Mr. New* 
bigging in his presidential address at Manchester — that low prices 
do not imply over-production, but should rather be a stimulus to 
the discovery of fresh uses. We may safely admit that energy and 
application must, in the end, find appropriate means for utilizing 
all our productions. I am convinced that, with the busy and 
anxious minds of those who have the management of gas under- 
takings, with strict economy combined with increased consump- 
tion, together with helpful co-operation amongst ourselves, we 
shall overcome present difficulties as others have been overcome ; 
and that scientific men, either within or outside our own body, 
will discover new applications for our products, the value of which 
is now so greatly reduced. I feel assured that there is yet a ** good 
time coming *' for all connected with the gas industry. In the 
meantime, it is of the greatest importance that the strictest 
economy should be observed in all departments of our under* 
takings, so far as may be consistent with their proper and neces- 
sary maintenance in good and perfect order. 

Mr. B. 0. Patebson (Cheltenham) : Before proceeding with the 
next business, I should like to propose that the hearty thanks of the 
meeting be given to the President for the encouraging address he 
has read to us to-day. We felt, Sir, that in asking you to take the 
office of President of this Association, it was an honour to ourselves, 
and a position of which you are well worthy. We have all known 
you for many years, and have respected you very much indeed ; 
and the high office you have held in the town where you have so 
long resided is an additional incentive to express to you our hearty 
goodwill, and our best thanks to you for your address. 

Mr. Hunt said he had very great pleasure in seconding the 
proposition so well put by Mr. Paterson, and fully endorsed all 
he had said. He (Mr. Hunt) had listened with much interest to 
the address ; and thought it augured well for the Association in 
Mr. Annan's year of office. 

Mr. Paterson put the motion, and it was carried with applause. 

The President : Gentlemen, I scarcely know how to convey to 
you my thanks for the kind manner in which the motion that has 
been brought before you by Mr. Paterson and Mr. Hunt has been 
received. I hope that when I give up the presidential chair 
to my successor, it will not have lost anything by my occupa- 
tion thereof. It gives me much pleasure to have been received as 
I have been to-day — ^in fact, to have been elected your President at 
all. I did not happen to be present when you elected me, and I 
now take the opportunity of thanking you, one and all, for your 
kind courtesy towards me. 



Mr. A. CoLsoN (Leicester) next read the following paper : — 

THE. LETTING OF GAS COOKING-STOVES ON HIKE. 
Five and a Kat.t Yeabs* Experience in Leicesteb. 

In the early part of the year 1880, the Gas Committee of the 
Coiporation of Leicester, with the object of increasing the day 
consumption of gas, decided, under the advice of the writer's 
predecessor (Mr. C. S. Bobinson), to let on hire gas cooking-stoves. 
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The Committee possessed no special parliamentary powers for the 
purpose, bnt considered that the following clause, embodied in 
theur Act of 1873, was sufficient authority : — ** The Company may 
manufacture, purchase, supply, hire, sell, let, lay down, place, and 
maintain gas fittings, meters, pipes, pillars, lamp-posts, lamps, 
burners, and other articles and things connected with gas-works, or 
with the supply of gas for public or private consumption, in such 
manner as they thiiSc proper.** 

As little was known in Leicester about cooking by gas, and as 
there was a strong prejudice against it, the Committee thought it 
advisable, before commencing to let on hire, to hold an exhibition 
of various kinds of stoves, in order that consumers might have their 
prejudices removed, and see the advantages of using gas in prefer- 
ence to coal. An exhibition was accordingly held in the month of 
April, 1880, and was a great success — a large number of stoves 
being sold to the public by the exhibitors ; and by the end of the 
following August, 820 stoves were let on hire. It was determined 
that, for a commencement, three sizes only should be let; and 
special arrangements were made with the makers to keep the stoves 
in repair for a period of years, at the end of which time they were 
to be *' as good as new.** The rents charged — viz., 2s. 6d., Is. 6d., 
and 6d. per quarter — were made as low as possible, being about 
10 per cent, per annum on the net cost of the stoves, and sufficient 
only to pay interest on capital and cover depreciation ; the Com- 
mittee looking for their profit entirely to the increased sale of gas 
resulting from their use. 

The decision of the Gas Committee was soon followed by an 
agitation on the part of the local ironmongers and fitters, who 
memorialized the Town Council on the matter ; alleging that they 
had been injuriously afifected by the action of the Gas Committee, 
inasmuch as the rate charged for hire was so low as to prevent 
competition, and therefore their trade in stoves would soon be 
extinguished. The Committee who were instructed tp consider 
and report upon the memorial clearly proved that the memorialists 
had in no way been injuriously affected ; for, although the sale of 
gas cooking-stoves had been in their hands ever since the intro- 
duction of gas into Leicester, very few stoves had been sold or were 
in use previous to the exhibition, and there was, in fact, hardly 
any trade to extinguish. As to the rents charged, the Committee 
were of opinion that it would be unwise to fix them so high as to 
make this part of the business lucrative in itself, seeing that their 
main object was to secure an increased consumption of gas. The 
Committee considered that the gas undertaking should be managed 
on behalf of the general body of ratepayers, on purely business prin- 
ciples ; and were, moreover, of opinion that if they succeeded in 
popularizing the use of gas for cooking purposes, the memorialists 
would find themselves rather benefited than injured in their busi- 
ness by the new enterprise. The Council decided in favour of the 
Committee, and would not allow the abandonment of a scheme 
which was likely to prove not only a great comfort and saving to 
the consumer, but also a benefit to the ratepayer by increasing the 
profit on the gas undertaking. 

By the end of 1882 — two years and a half from the introduction 
•of the system — the number of stoves on hire had reached 658. 
The writer (who had then been appointed to succeed Mr. Bobinson 
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as Engineer) was asked to consider whether something more might 
not be done to farther popnlarize the use of gas for cooking. With 
this object in view, a good show-room was &st fitted npat the Gas 
Offices in the centre of the town ; and in it were fixed, ready for use, 
the various stoves for hire, as well as a selection for sale. Here 
apparatus was provided for testing any stove, in the presence of 
intending jiirers or purchasers, for either consumption of gas or 
efficiency in cooking. The writer next compiled a pamphlet, 
entitled " Economy and other Advantages of Cooking by Gas ; *' 
to which were appended numerous local testimonials from users of 
stoves. A copy of this pamphlet was, in March, 1888, presented 
with the gas bill to every consumer; and shortly afterwards a 
second exhibition of stoves was held. These efforts gave a fresh 
impetus to the whole busioess. Orders began to pour in from all 
quarters for stoves to hire. In April of that year, 192 were fixed ; 
in May, 448 ; in June, 116 ; in July, 126 ; and by the end of the 
year 1888, there were 1589 on hire. During 1884 no special effort 
was made to increase the business, beyond distributing, with the 
gas accounts, printed slips reminding consumers of the advantages 
of the system ; but by the end of the year the number of stoves on 
hire had increased to 2065. This increase continued through the 
following year, 1885 ; and at the end of last December, there were 
on hire a total of 2496. A third exhibition was held in the autumn, 
in connection with the Exhibition of the Sanitary Institute ; but 
it was too late in the season to give much stimulus to the trade. 
In the early part of the year, the Committee added a fourth stove 
to their list, at a rent of 8s. per quarter. As this stove is of about 
the same size and capacity as the 28. 6d. per quarter stove, it will 
be included with them in the table of statistics at the end of this 
paper. 

The stoves on hire are under the immediate supervision of an 
inspector, who is also the inspector of mains and services. All 
consignments of new stoves are thoroughly examined upon their 
arrived; and should any defect be discovered which cannot be 
easily made good, the stoves are returned to the makers. They 
are delivered free to the hirers; but the fixing and fitting are 
charged for. They may be hired from the Gas Department through 
an^ ironmonger in the town, who may also be employed to do the 
fitting ; but only under the direction and supervision of the depart- 
ment. It is seldom, however, that the work is done in this way ; 
the Fitting Department being nearly always employed. Inquirers 
for stoves are, as soon as possible, visited by the inspector, who 
advises as to size of stove and the best position for it ; and, if 
required, he estimates the cost of fitting. Upon receiving an order 
for fitting, the inspector fills up a report-form for the instruction 
and guidance of the foreman of the Fitting Department, who carries 
out the work. The day pressure where the stove is to be placed is 
ascertained, and the jet adapted to it, so as to ensure a proper 
supply of gas. Every hirer is instructed in the use and manage- 
ment of the stove, and is supplied with a printed card of directions, 
with special instructions to immediately report any defect or failure 
at the Gas Offices. Within a fortnight of a stove being supplied, 
the inspector calls and ascertains whether it is giving satisfaction ; 
sees if it is being properly used and kept clean ; gives any informa- 
tion required ; and arranges to correct any faults that may exist. 
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These visits are repeated periodically, either by the inspector or 
his assistant ; each visit, with a report, being duly recorded in a 
** Stoves Inspection Book." Upon receiving at the office' instruc- 
tions to remove a stove, the inspector calls upon the hirer to ascer- 
tain the cause. 

Before being supplied with a stove, an agreement in the terms 
of form No. 1 [see next page] is signed by the intending hirer. The 
inspector's report is made out on form No. 2 ; and after the stove 
is fixed, the receipt form (No. 3) is signed by the hirer. As a pre- 
caution against stoves being used during the summer only, and 
returned for the winter months, they are not refixed except at a 
yearly rental, when the agreement given in form No. 4 has to be 
signed. 

Very few stoves indeed have been returned without others being 
substituted for them. The number during any winter has not 
exceeded two dozen, and these were sent in aJmost entirely through 
changes of residence. One reason for this is, no doubt, the low 
rents charged ; another, that hirers, having paid for the fitting, feel 
greater interest in the stove, and, having proved its usefulness, do 
not care to part with it. But the chief reason probably is that the 
stoves are made to work in a thoroughly efficient manner, and to 
demonstrate all the advantages claimed for them. This is accom- 
plished, in the first place, by careful fitting, and ensuring an ade- 
quate supply of gas ; secondly, by prompt attention to all com- 
plaints ; and, thirdly, by the periodical visits of the inspector. By 
these means it is believed that not one stove has been returned on 
account of disappointment ; on the contrary, hirers again and again 
speak most highly of their convenience and efficiency. The com* 
plaints that have been made were owing chiefiy to unpleasant fumes 
arising through the ignorance of servants and others in removing 
the bars and placing vessels directly upon the burners. In a few 
cases explosions within the oven have taken place, caused by the 
flue-pipe becoming choked by the condensed and solidified products 
from the oven, and so extinguishing the gas, which, upon the 
opening of the door, has been ignited by the burners on the top. 
^1 risk of this is now entirely obviated by placing a T-piece, with 
an outlet downwards, instead of a bend, on the outlet of the oven, 
which keeps the flue-pipe free from condensed products, and allows 
the gas to escape from the oven in case of its being extinguished 
by accident, and unable to pass away by the flue-pipe. There are 
occasional complaints, too, of increased gas bills ; but hirers seem 
invariably satisfied with the explanations afforded. On the whole, 
the complaints are very few and trifling compared with the general 
satisfaction given. Cooks who were formerly prejudiced, and 
thought that nothing could equal a kitchener, have many of them 
been heard to declare that they should not like to take a situation 
where a gas-stove is not used. An amusing incident relative to 
the appreciation in which the stoves are held came under notice a 
short time since. Having received peremptory instructions from a 
householder to remove a stove, the inspector called in the usual 
way to ascertain the reason. He foimd it was owing to the 
increased gas account ; and no explanation would satisfy the master 
of the house, who insisted upon the immediate removal of the 
stove. As this was about to be done, the mistress appeared upon 
the scene ; and, on learning what was taking place, she protested 
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Beg. No. 



(1) 
LncesteTf, 



188 



I, hereby agree to hire a gas oooking-stove 

from the Gas Department of the Leioeeter Corporation, at a 
rental of per quarter, and to pay for any damage which 

may be done to the stove while in my possession; and I also 
agree to give fourteen days' notice to determine this contract. 

Signed . 



Witness. 



Address. 





(2) 




Beg, No, 


INSPECTOB'S REPORT. 

Date 


188 


Name 


AddrA»» 




Rinna 






Estimate 











Beg, No, 



(8) 
Leicester^. 



.188 



Received this day of the Leicester Corporation Gas Depart- 
ment, one cooking-stove. No. with 2 drip tins, 
1 toaster, 8 shelves, 1 pair hooks, 1 small grid, and 1 top grid, in 

good condition. 

Nams 



Witness, 



Address 



Beg. No. 



(4) 
Leicester^. 



_188 



I, hereby agree to take on hire a gas 

cooking-stove from the Gas Department of the Leicester Cor- 
poration, at a rental of per annum, payable quarterly, 
and to pay for any damage which may be done to the stove while 
in my possession ; and I agree to rent the said stove for a period 
of not less than one year from the date hereof. I further agree 
to give fourteen days' notice to determine this contract. 

Signed ___^ 



Address. 



Witness. 
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strongly against it — declaring that she found the stove such a con- 
venience and comfort that she could not possibly do without it. 
Finding her protestations of no avail with her unrelenting partner, 
she finally declared with indignation that if the stove left the house 
she would leave it too. It is perhaps hardly necessary to add that 
the stove remained. 

It frequently occurs that consumers, having but little faith in 
cooking by gas, hire a small stove to begin with, in order to get 
some experience in the new method. In the course of time these 
small stoves are changed for larger ones, competent to do the whole 
of the family cooking ; in fact, the general tendency is for users, 
after a year's experience, to change their stoves for larger ones. 
During last summer especially, a great nimiber of stoves were 
changed for, this reason. Every stove, upon being fetched in, is 
thoroughly overhauled and cleaned ; and those not requiring to be 
sent to the makers for repairs are placed in the show-room ready 
for refixing. In the case of hirers leaving a residence, and requiring 
a stove in their new house, the old stove is not removed if there is 
any likelihood of the h^use being relet within a reasonable time. 
When let, the incoming tenant is waited upon, and he generally 
agrees to take to the stove already fixed. It is then cleaned and 
put in good order. 

In the accompanying table (A) are given details of the cost of 
the general maintenance and supervision of the stoves, exclusive 
of makers* charges, for the 6i years ended Dec. 81, 1885. It will 
be seen that the total average cost per stove per annum has been 
4s. lOd. There is every probability of this amount being much 
less in the future, for the stoves of all the makers, although still 
far from perfect, are now much stronger and better made than 
formerly, and will therefore last longer before needing repairs, and 
they require far less overhauling and testing before being sent out. 
Generally the early stoves have had to be removed for repairs after 
from three to four years* work. In dealing with the stoves in the 
books of the department, they are all charged to revenue account, 
and taken in stock less a depreciation of 10 per cent, written o£^ 
each half year of the original cost, which thus becomes extin- 
guished at the end of five years. 

In the second table (£), particulars are given as to the average 
quantity of gas consumed last year by the various stoves, both hired 
and private, collectively and singly, per month and per annum. 
These quantities have been arrived at, in the case of the hired 
stoves, by the average meter system. One dozen wet compensating 
meters have been fixed in connection with each size of stove, or 86 
in all. Every care has been taken to place the meters in average 
families, and houses ; the rent of the house being first ascertained, 
as well as the number in family, including servants, if any. As 
an additional means of securing accuracy, the meters have been 
changed to different houses and families of the same size and 
number. The meter indications have been taken on the last day 
of each month, and the total quantities calculated therefrom. This 
has been regularly done since July 1, 1888; but as the figures 
obtained each year have prsictically confirmed each other, those 
for the year 1886 only are given. With regard to the private 
stoves, these were counted by the meter inspectors, and as they 
appear to be of medium size they have been credited with the 
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average quantity of gas consnmed by the hired stoves. The same 
number is returned throughout the year ; for, although new stoves 
have been purchased, others, on becoming worn out, have been 
repliused by hired ones — thus about keeping the balance. Exten- 
sive inquiries have been made to ascertain at what hours the stoves 
are chiefly employed ; and there is no doubt that at least 80 per 
cent, of the gas consumed by them is used during daylight houi*s, 
and chiefly through the middle of the day, or when the mains 
would otherwise be practically idle. The total consumption of gas 
given in the table is the monthly quantities delivered from the 
works, less 8i per cent, unaccounted for. At the end of last year, 
there were on the books of the Leicester Gas Department 20,159 
consumers, which number divided by the total number of stoves 
then in use — viz., 2849 — ogives an average of 1 stove to every 7 con- 
stmiers. Even this proportion appears to have had quite an appre- 
ciable effect upon the trade of both coal merchants and chimney 
sweeps, if one may rely upon their united testimony. 

The writer deems it unnecessary to refer in detail to the table, 
as the figures explain themselves ; and all can draw their own 
conclusions from the results there shown. 

Discussion. 

Mr. n. Peaty (Burslem) inquired what kind of stoves they were 
which were let at 6d. per quarter. 

Mr. GoLSON said he did not think it advisable to give any names 
of makers. They were small wrought-iron and cast-iron stoves. 

Mr. Peatt remarked that in 1885 the cost for delivering, 
changing, and repairing 2496 stoves was ^312 5s. 4d. ; while for 
2065 stoves in 1884 the cost was J£1B8 6s. 4d. He wished to know 
whether this indicated that a number of stoves were getting out of 
repair altogether ? 

Mr. CoLsoN said it indicated that a larger number were being 
fetched in and sent to the makers for repairs. 

Mr. Peatt thought it showed that five years was about a limit in 
regard to repairs. 

Mr. CoLSON : Three to four years. 

Mr. Peaty said the paper contained some very good information, 
and the question seemed to be what should be charged when they 
let out stoves, and whether 10 per cent, would sufficiently cover 
the cost of repairs to repay them. 

The President asked whether at Leicester they did not let any 
stoves on the hire-purchase system. 

Mr. CoLSON said they did not. They had preferred keeping the 
stoves in their own hands. In reply to another question, he said 
they had not had any difficulty with regard to landlords distrain- 
ing for rent in houses where there were stoves. 

Mr. G. S. Elleby (Bath) said the members ought to appreciate 
the trouble Mr. Go! son had taken in preparing his paper. He had 
made it so clear that a novice might start business by simply 
reading what he had written ; and, moreover, he would be able 
to avoid many mistakes which perhaps some had fallen into from 
want of the information which Mr. Golson had afiforded. Gooking 
and heating by gas was no longer in the experimental stage. In 
the works with which he (Mr. Ellery) was connected, they sent out 
in the daytime about 25 per cent, of the gas supplied ; but the 
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complaint he had to make was that so Itttle provision was made 
in new honses by builders and architects for the proper fixing and 
use of gas-stoves. A st-ove was sent to a house and put anywhere 
— ^perhaps in the middle of a kitchen (in fact, he did not know that 
it was not sometimes even tried in the dining-room) ; and people 
thought it should not be any trouble, and complained if it was not 
a perfect success. A cooking-range or a coal fire was always set 
in a proper recess, with fines and chimneys ; but a gas-stove was 
stood in any part of the house. One of the main objects of the 
members shoidd be to ** educate " architects and builders, so that 
when they were building new houses they should make proper 
provision for the gas-stove, just as they would for a cooking-range. 
He could not see why gas-stoves should be supposed to act satis- 
factorily in the middle of a room any more than ordinary fires ; 
and the fact that they answered so well under existing circum- 
stances showed *' how good the gas must be." In his paper, Mr. 
Oolson had given the percentage of the consumption of gas during 
each month of the year ; and his figures showed that the largest 
quantity was used in the very months when it was most wanted, 
when the consumption was lowest, and the plant lying idle. It was 
a development of gas consumption very helpful to all, but especially 
80 in towns like Bath, where they would not have increased their 
sales very largely but for these stoves. He would like to have 
heard something about heating-stoves. It seemed to him that 
they required to extend heating by gas as much as cooking by gas. 
He looked forward to the day when architects and builders would 
make provision for gas-stoves in all houses, just as it was now 
made for coal fires. 

Mr. CoLSON : I quite agree with you. We are frequently called 
upon to fix a stove in an underground kitchen or cellar, where 
there is no provision whatever for ventilation ; and I refuse to do 
it. We never fix a stove unless we can ensure its working satis- 
factorily. Heating-stoves we do not let on hire ; but we sell a great 
number. Having confined my paper to cooking-stoves, I thought 
it better not to refer to heating-stoves. 

Mr. C. Hunt (Birmingham) said that this was, to use a theatrical 
expression, Mr. Colson's " first appearance on that or any stage ; " 
and he (Mr. Hunt) had seldom witnessed a debut so full of promise. 
They must all agree that no more complete exposition of the subject 
had ever been laid before the gas world ; and for this they were 
greatly indebted to Mr. Oolson. At the same time he cotdd not 
help feeling a little depressed at the figures placed before them. It 
appeared that during last year — 1885 — the total quantity of gas 
consumed at Leicester by means of cooking-stoves was between 
38 and 89 million cubic feet, out of a total co^umption of about 
870 millions ; while, to secure this consumption, there was not only 
the first outlay in the stoves (the interest and depreciation of which 
could only be barely covered by the rent charged for them), but an 
annual sum of £650 expended in repairs, exchanges, show-room 
charges, &c., which, at per stove, showed very Uttle signs of dimi- 
nution. This seemed to be a very large cost for such a compara- 
tively small result, which appeared to be altogether incommensurate 
with the intelligence and energy brought to bear upon its attain- 
ments. Without in the least degree desiring to depreciate the efforts 
that were being made to extend the use of gas cookers, it seemed 
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to Hm that the benefit derived from them, or likely to be derived 
from them, was not so great as was generally supposed. The 

Erincipal advantages attending such a consumption appeared to 
e that it occurred chiefly in the daytime, and rather more in the 
summer months than in those of winter ; while it broadened the 
base upon which the popularity of coal gas rested. It likewise gave 
promise of further developments that might possibly recoup its 
mitial cost. This led him to say that it appeared to him some- 
what unfortunate that greater efforts had not hitherto been put 
forth to induce architects and others to make, in their designs, 
provision for the use of gas cookers. At the same time he rather 
sympathized with architects who did not see the force of making 
permanent provision for a portable apparatus such as a cooking- . 
stove, especially having regard to its somewhat temporary and 
changing character. What was wanted was to show that gas was a 
necessary, its use permanent, and that the provision for its use also 
possessed the same permanence as any ordmary kitchener. There 
was no reason why gas stoves or cookers should not be fitted up 
in just the same way as the ordinary kitchener ; the ovens being 
built with glazed tiles or bricks, having the usual fittings, and iron 
doors. Such had been made, and used with success ; and if they 
were to go further in this direction, it might not be quite so good 
for the makers and inventors of gas-stoves, but it would greatly 
reduce the wear and tear, and all expenses attending the use of gas 
for household purposes. In fact, the cost of maintenance would be 
almost nil ; and once in a house, the stove would be accepted as part 
and parcel of it, and made use of accordingly. People had now 
become pretty familiar, through the medium of the ordinary appli- 
ances, with the merits of gas for cooking ; and this had, in his 
opinion, paved the way for its permanent adaptation. He con- 
cluded by proposing a vote of thanks to Mr. Golson for his very 
excellent paper. 

Mr. W. Parlbt (Hereford) said he should like to second the vote 
of thanks moved by Mr. Hunt. The paper would, he was sure, 
be of great use to the gas engineers present, as the facts were very 
lucidly set forth ; and, certainly, some valuable figures were sup- 
plied m the interesting tables which accompanied it. He should 
like to ask Mr. Golson one question, as to the average cost per stove 
per annum. He observed that this was given as 4s. lOd. for 1885. 
Did this include the 10 per cent, depreciation which Mr. Golson said 
was written off each half year ? 

Mr. GoLBON : No. 

Mr. Pablbt remarked that, having had some experience with 
hiring out stoves in the city in which he now resided, he wished 
to say, for the benefit of any who had not yet introduced the hire 
system, that, so far, the system had been very successful, and was 
much appreciated by the consumers. There was a slight difference, 
however, in the system which had been adopted at Hereford ; but 
it was more one of detail than of principle. He did not let out a 
stove for less than twelve months. The stoves were fixed free of 
expense to the consumer, providing the distance did not exceed 
80 feet from the meter—the rental being reckoned upon the cost of 
the stove and fixing ; and the consimier was at liberty to purchase 
the stove any time during the first year, the amount actually paid 
for hire being in that case allowed. It appeared, from the forms 
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supplied by Mr. Golson (a copy of which this gentleman kindly sent 
him last antmun, when he waS making inquiries as to what other 
Corporations were doing), that there was hardly sufficient provision 
made in the conditions upon which the stoves were let on hire ; 
the agreement being simply to the effect that the consumer should 
pay so much per quarter, and be liable for any damage done to the 
stove while in his possession. He thought, in order to protect gas 
undertakings, it was desirable that the conditions should be rather 
wider. With regard to the decision given in the recent trial in the 
Queen's Bench Division, in which The Gaslight and Coke Company 
were concemed,^^ it had struck him that until the law was amended 
there might be a way out of the difficulty by getting the landlord 
to sign a short agreement that the stoves should not be liable to 
distraint. 

Mr. P. Simpson (Bugby) sidd Mr. Hunt's remark as to the fizing^ 
of gas-stoves was a very striking one ; and it would reduce the 
cost of maintenance so much if a stove were permanently fixed 
that it was worthy of consideration. He (Mr. Simpson) had had 
some four years' experience with cookers ; and though his was a 
small place, he had had the same ratio in use as Mr. Colson — viz., 
one in seven consumers. They fixed the stoves free, without includ- 
ing compo. A sum of J9653 8s. 4d. was invested ; and jS61 7s. 
was the annual rent received. They had added very much to their 
consumption at a time of year when they had least to do ; and it 
came in very opportunely. He had had stoves returned ; but prin- 
cipally from large houses. The better class of mechanics and trades- 
men were his best customers ; occupants mainly of those houses 
where, perhaps, there was only a servant girl, and not an experi- 
enced cook — ^places where the mistress herself attended to the cook- 
ing. There gas-stoves were appreciated ; and he believed the ser- 
vants would as soon leave as let them go. In large houses, where 
the stoves had been returned, the cooks had been extravagant. He 
had explained this to the master of the house. But the master had 
not sufficient control over the kitchen to regulate the supply of gas ; 
and he (Mr. Simpson) could understand how an objection would 
arise. He was glad Bugby was in advance of other places in some 
respects, as a gentleman who had built a row of houses had made 
provision for taking away the products of combustion from gas 
cookers ; and this was a great improvement on the old system of 
fixing these appliances anywhere.' 

Mr. H. Hack (Saltley) asked Mr. Colson whether he could tell the 
members what percentage of the increase shown in the first table 
was due to new houses. It had struck him that in many cases, 
where people already had kitcheners, it might be difficult to intro- 
duce cooking-stoves. Was any pressure put on builders to induce 
them to fix gas cookers ? He thought there would be no difficulty 
when builders were erecting new houses, if efforts were made to see 
them in time, in having gas cookers fitted instead of the ordinary 
ranges for coal. It would not add to the rent ; and he felt sure they 
would be liked by the tenants, who would thus be afforded an oppor- 
tunity of giving them a trial. 

Mr. J. S. Beeves (Bilston) observed that Mr. Colson had stated 
that the consumers had to be at the expense of providing all the 

* See Journal of Oas Lighting, YohXLVn.t'p, 255, 
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connections to the gas-stoves. Would not the^ost of this in many 
cases deter the consamer from having a gas-stove fixed ? Perhaps 
a pipe might have to he hiid from the meter to the rear of the 
premises ; involving, possihly, an expense of 80s. Might it not he 
fonnd more advantageous to provide for this cost hy a charge 
included in the rental of the stove ? 

Mr. B. O. Patebson (Cheltenham) said he esteemed very highly 
the paper Mr. Colson had read. It was an extremely useful one, 
heing the first public announcement of the results of letting gas 
coolong-stoves on hire. To some extent they were apparently not so 
encouraging as one might have hoped for. At the same time some 
allowance must be made for the condition of things. The system 
of hiring out stoves was comparatively new ; and they all knew 
their construction was by no means perfect. Those gas authorities 
who were first in the field had hecessarily been compelled to submit 
to, and face the disadvantages of these inferior stoves. He ventured 
to say that if Mr. Colson had commenced in 1880 with the class 
of stoves he was now able to purchase, the cost of maintenance, &c., 
would not be anything like what it was in 1885. He thought a 
good deal of -allowance must be made for the circumstances of this 
new business. The outlay of ^654 in 1885 they must consider 
as covering the whole cost of fixing, and the incidental expenses 
of 481 new stoves put in in 1885, and the maintenance of those 
fixed up to the end of -1884 ; while there was practically no return, 
or only a small one, in the receipts for gas in that year from the 481 
additional stoves. They must not, therefore, adopt the figures as 
representing the average wear and tear under all circumstances, as 
there were special points to be considered in the case. No doubt 
the wear and tear was considerable. He had been for some Uttie 
time working the business of hiring out stoves. In March, 1884, 
they had an exhibition at Cheltenham, to inaugurate the system ; 
and it was really successful. At this exhibition they let out on hire 
80 stoves ; and since then, up to the present time, they had fixed 
821 stoves on hire. This was a very long way below the propor- 
tion to the total number of consumers which existed in Leicester. 
But it was a beginning; and he found, as Mr. Colson had demon- 
strated, that the largest consumption of gas in the stoves took place 
in the very height of the summer. He had the curiosity, the first 
year they had them in operation, to compare the average consump- 
tion for the year 1884 with stoves, and for 1888 without stoves. 
The result was startling. The consumption of gas doubled itself 
practically, where the stoves were fixed, during the Midsummer 
quarter. There was a good deal of curiosity displayed in their working ; 
and, with reference to what Mr. Ellery had said about fixing them 
in a dining-room, he knew one case where a cooker was fixed in 
this apartment, and the ladies used to amuse themselves by making 
fancy pastry. In some cases he knew gas was wasted; and he put 
before the consumers the knowledge that there was an extrava- 
gant consumption, and that it was possible to economize it. He 
would allude just for a moment to a remark made by Mr. Hunt, in 
reference to the adaptation of stoves to fireplaces in the same way 
that coal kitcheners were adapted. He had an experience some 
time ago, in the case of a number of houses where the landlord 
fixed a gas cooking-stove, not in the kitchen, but in a chimney- 
breast in the scullery, alongside the fireplace. He (Mr. Paterson) 
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was pleased to see it, and thbnght it a very good thing, ^hey hadj 
however, all been abandoned ; the reason being that it was impos- 
sible to get up a heat to cook in them. The conducting power of 
the surrounding brickwork was so great that the interior of the 
oven could not be raised to the necessary temperature. If gas 
stoves were fixed in brickwork, it was important to see that there 
was some kind of non-conducting material surrounding them. In 
his own house he at one time experimented a good deal with gas- 
fires ; and some were very successful. He put one in his library, 
in. a grate of the Abbotsford type; but this fire never could be got 
up to a bright red glow of heat, as in the case of the other fires. 
The fact was that the heat was largely taken up by the hearth- 
stone and adjacent brickwork, and very little was left in the fire. 
He should like to know from Mr. Colson if it was in his power to 
advise the use of a stove of any particular make — he did not mean 
of any particular maker. 

Mr. Hunt remarked that, as Mr. Paterson appeared to be rather 
sceptical with regard to his suggestion, he might be allowed to say 
that he did not make it without being fully convinced of its prac- 
ticability. He had in view more particularly a stove constructed 
some years ago, upon the Hues indicated, at a residence in Bir- 
mingham ; and it continued in satisfactory operation. It was built 
up with glazed fire-bricks, and fitted with iron doors ; «nd it had 
been in almost daily usa ever since it was fixed. 

Mr. C. Tatlob (Derby) said he had long held the opinion that 
it was the duty of gas companies to introduce the stove business ; 
but in some cases he believed they felt they had not the legal 
power to do so, while in others they thought the work was better 
done by tradesmen. He saw that at Leicester, when the business 
was first started by the Corporation, the tradesmen objected ; and 
he should like to ask Mr. Colson if he had any doubt in his mind 
as to whether the hiring out and fixing of gas-stoves was not better 
performed by gas companies and corporations than it could ever 
be done by tradesmen. No doubt there were advantages arising 
from the competition of tradesmen ; but he rather thought it must 
be better for gas corporations and compajiies to undertake the 
business themselves. They had a double advantage to gain — an 
increased consumption of gas, and the education of the consumer 
in its use. 

Mr. W. Oldfield (Hinckley) expressed his thanks to Mr. Colson 
for the great amount of information he had given the members in 
the paper he had read. His (Mr. Oldfield's) difficulty was to get 
the consumers to keep the stoves during the winter months. He 
could induce consumers to take them in the summer ; but most of 
them were returned as soon as the winter came on. If the agree^ 
ments given by Mr. Colson in bis paper could be used, the expense 
of removing and refixing would be considerably reduced. 

Mr. Colson, in reply, said he was much pleased with the dis- 
cussion, as well as with the reception accorded to his paper. With 
reference to the point raised by Mr. Peaty, as to the profit arising 
from the gas consumed in the stoves, he had more than once gone 
into this, and had experienced some difficulty in arriving at a 
satisfactory conclusion. Seeing that a large proportion of the gas 
consumed by the stoves was used during the summer months, and 
practically the whole of it daring daylight hours, it might be said 
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to be made and distributed wfth but little additional outlay of 
capital npon works or mains, and therefore interest on capital 
formed but a very small part of its cost ; and as none of the standing 
charges or leakage from mains and services were increased through 
this consumption of gas, it was but fair to deduct all such items in 
the cost before ascertaining the profit. He estimated that they 
derived last year from this source, after deducting all expenses, at 
least £l600. As he pointed out in the paper, the stove-rents were 
onl^ sufficient to pay interest on capital and makers' charges for 
mamtenance ; the profit being looked for entirely from the increased 
sale of gas. He was not in a position to say that this extra sale had 
had any appreciable effect on the leakage. Mr. Hunt had referred to 
the cost 01 the general supervision of the stoves. He fully expected 
that this would strike the members, as it did him, as being somewhat 
high. To a large extent it was owing to the way in which the earlier 
stoves were made. So badly were they constructed and fitted, that 
it was impossible to fix a stove as it was received from the makers. 
They had to be thoroughly overhauled, and in some cases refitted. 
The work, especially in connection with the burners (which, above 
all things, should be perfect), was very inferior. He was glad to 
say that in this direction there was a very great improvement— 
the stoves as now made being stronger and better in every respect ; 
and the cost for supervision would, in consequence, be less in the 
future than it had been in the past. As to the popularity of the 
stoves, his experience differed from that of Mr. Simpson at Bugby, 
where he said the stoves were most popular among the middle 
classes. He thought he might say that in Leicester the stoves were 
appreciated by all classes ; but certainly in the wealthier families^ 
where cooks were employed, they were no less popular than else- 
where. In one or two large institutions, too, they gave unbounded 
satisfaction. Mr. Simpson asked how stoves could be returned in 
the winter if they were let by the year. On the first application 
being made to hire a stove, the first agreement given in the paper 
(which could be cancelled at any time by giving 14 days' notice) 
was signed. It was only when a hirer applied for a stove a second 
time that he had to sign an agreement undertaking to keep the 
stove for at least twelve months. He was not able to give Mr. 
Hack the number of stoves fixed in new houses ; but to the best 
of his recollection they were not placed any more in new than 
in old houses. In the course of the discussion, there had been 
several remarks with reference to provision being made in new 
houses for gas cookers, in the same way as for ordinary coal 
kitcheners. He was glad to be able to say that in Leicester 
they were not, in this respect, one whit behind Kugby. Some 
of their best architects and builders had, in houses recently 
erected, provided recesses specially for gas-stoves, which was cer- 
tainly the proper thing to do. Gas cookers fixed in such places were 
bound to succeed. Beplying to Mr. Keeves's question as to the cost 
of fitting, no doubt they would get many more stoves let out if the 
fitting were done free ; but at the same time they would add con- 
siderably to the expenses, which were already heavy. A hirer, after 
paying for the fitting of his stove, was not so likely to return it 
during the winter months for the sake of saving the rent ; whereas if 
the stoves were fitted free, they would get among a class of people 
who would not hesitate to return them for the sake of saving the 
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rent, however trifling it might be, and thus put the department to 
great expense. Mr. Paterson had asked whether he (Mr. Colson) 
could recommend any particular kind of stove. He could not say 
that he was by any means satisfied with any stove at present made. 
There was yet great room for improvement in all of them. He was 
inclined to think that, if it could be made, a cast-iron stove with an 
enamelled inside would be preferable to any stove at present in use. 
It would be strong, durable, and easily cleaned. The cost of main- 
taining the stoves given in the tables did not include the cost of 
fitting, as Mr. Paterson appeared to suppose. The fitting was done 
by the Fittings Department at the usual profit. Mr. Taylor asked 
whether he (Mr. Colson) considered it an advantage for the Gas 
Department to do the fitting rather than the local ironmongers and 
gasfitters. Most certainly he did; for, to do it properly, it was 
work that required a great deal of experience and care, which could 
not be obtained from ordinary ironmongers or gasfitters. It fre- 
quently happened at Leicester that the Corporation workmen had 
to do over again the work these people had done. 

The President : I cannot put the resolution without saying 
how pleased I have been to hear the able paper Mr. Colson has 
brought before us. It shows that members are able to bring for- 
ward valuable papers, if they will only take the trouble to do so. 
With regard to what Mr. Hunt has said about putting in per- 
manent stoves when houses are built, this can be done (but it will 
not be so well for the stove manufacturers) ; and when they are 
fitted with enamelled tiles, little heat will be lost. I had a strong 
cast-iron stove fitted with enamelled tiles in 1855. This stove is 
in existence and in perfect condition at the present time, and has 
not cost anything for repairs except renewing the burners. The 
tiles are cleaned about once a month with a flannel, hot water, and 
soap. Mr. Colson has shown us very plainly that introducing gas- 
stoves would be a great advantage to gas companies ; but I do not 
think they will be taken to so largely in this part of the country, 
where coals are low in price. There is a great difficulty in some 
places in inducing cooks to use gas-stoves. 
The resolution having been carried with applause, 
Mr. Colson, in reply, said he was much obliged to the members 
for their hearty vote of thanks. When the Secretary asked him to 
prepare the paper, he feared lest he should not make it of sufficient 
interest. He was, therefore, very pleased indeed with the way in 
which it had been received. 

The business of the meeting then closed ; and the members pro- 
ceeded to inspect, under the guidance of the Engineer (Mr. Charles 
Hunt, M. Inst. C.E.), the new portion of the works; special atten- 
tion being given to the two gigantic holders recently brought into 
use there. Subsequently, the annual dinner of the Association took 
place in the Grand Hotel ; and in the evening many of the mem- 
bers visited the new Gas Offices in the Municipal Buildings, over 
which they were shown by Mr. Edwin Smith (the Secretary of the 
Gas Department) and Mr. Hunt. 



MANCHESTER INSTITUTION. 

A19KUAL MEETING, PEB. 27. 

This Meeting was held at the Freemasons* Hall, Cooper Street, 
Manchester — Mr. James Fatebson, F.G.S. (of Warrington), the 
President, in the chair. 

The HoNORABT Secbetaby (Mr. W. W. Hutchinson, of Barnsley) 
read the minutes of the last meeting, and they were confirmed, on 
the motion of the Fbesident, seconded by Mr. W. Smith (Hyde). 

New Membebs. 

The following new members were proposed : — Mr. C. Wood, 
Manager of the Thornton Boad Gas-Works, Bradford, proposed by 
Mr. J. Niven (Clayton), and seconded by Mr. T. B. Ball (Kochdale) ; 
Mr. Niel Meiklejohn, Manager and Secretary of the Longwood 
Gas-Works, near Huddersfield^roposed by Mr. W. Carr (Halifax), 
and seconded by Mr. I. £/arr (Widnes) ; Mr. B. Midgley, Engineer 
and Manager of the Colne Yale Gas and Drysaltery Company, Milns- 
bridge, near Huddersfield, proposed by Mr. W. Carr, and seconded 
by Mr. T. Newbigging (Manchester) ; and Mr. Amos Shires, 
Manager of the Biddulph Gas- Works, near Congleton, proposed by 
Mr. W. Carr, and seconded by Mr. C. E. Jones. 

Mr. W. Cabb (Halifax) asked a question as to the qualifications 
of one of the candidates, and expressed the hope that the Com- 
mittee would not lose sight of the fact that this was an Institution 
of Gas Engineers and Managers, and that they would try to keep 
it as much as possible within these lines. He thought it would be 
a great mistake to elect assistants and deputies right and left, and 
allow anyone to come in who sought admission. He did not make 
any assertion in this case. He merely asked the question ; and if 
the Committee were satisfied, he was perfectly so. 

The Fbesident said he was not prepared to give any information 
upon the point raised by Mr. Carr ; but he had every confidence in 
tiie gentlemen who had made and seconded the nomination in the 
instance under notice. 

Mr. T. B. Ball (Bochdale) held that the nomination was strictly 
in accordance with the rule applicable to eligibility for member- 
ship, which specified that the Institution should consist of resident 
engineers and managers of gas-works who were in the employ of 
gas companies or corporations. 

No further objection being raised, the election was unanimous. 
The new members were then introduced by the Honorary Secretary 
to the Fresident, who welcomed them in the name of the Institu- 
tion, and expressed a hope that they would take an interest in its 
a^airs. 
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Annual Bepost. 
The HoNoSABT Secretary next read the report of the Committee 
for the past year, as follows : — 

The duty of reporting upon. the proceedings of the Institution for the 
year 1885-6 is one of pleasure to your Committee ; and they have the satis- 
faction of congratulating the members upon its increased success and use- 
f ulnesSi upon the excellent papers which have been read and discussed, 
and generally upon the deep interest exhibited in the welfare of the Insti- 
tution. 

Seven new members have been elect-ed during the year; two have 
resigned (one under the operation of Bule No. 1) ; and two have ceased to 
be members under Bule iTo. 17— the number of members now upon the 
roll being 87. 

The papers read since the last annual report are as follows : — 
" The Present Depressioxi and Future Prospects of Sulphate of Am- 
monia." By idr. A. Bradbury (Messrs. Bradbury and Hirsch), of 
Jjiverpool. 
" A Simple Form of Begenerator Furnace." By Mr. Isaac Carr, of 

Widnes. 
" The Collection of Gas Accounts." Supplementary paper by Mr, 
Harrison Yeevers, of Dukinfield. 

In addition to the above, at the February meeting the President (Mr. J« 
Paterson, F.G.S.) gave an excellent inaugural address ; after which "Mr, 
B. Hunter's practical paper upon " Gas> Works Capacity in Manufacturing 
and Non-Manufacturing Distnots " was thoroughly discussed. 

According to custom, the May meeting took the form of an excursion, 
and was held at Bowden — ^the members and friends proceeding thither by 
omnibus from Manchester ; and a very enjoyable day was spent. 

A most successful meeting was held in November, at JUiverpool, and 
the extensive works of the Liverpool United Gkislight Company, at Linacre, 
were visited ; the members being received with every courtesy and atten- 
tion by W. King, Esq., Engineer, and Mr. C. Eastwood, Assistant Engineer. 
At this meeting a suggestion was made b^ the President-Eleot (Mr. C. B. 
Jones, of Chesterfield), to form an association for the dissemination of 
knowledge respecting the fertilizing value of sulphate of ammonia, and to 
protect the sulphate industry by all legitimate means. The idea was 
warmly taken up; and the Association of Sulphate of Ammonia Manu- 
facturers has already done useful work in the directions indidated. The 
downward tendency of prices has been arrested, and the operations of 
unscrupulous speculators circumscribed. 

Amongst the more notable events of the year has been the visit of the 
members of The Gas Institute to Manchester, on the occasion of the 
Twenty-second Annual Meeting; and this being the '* coming of age" of 
an Institute which held its first meeting in Manchester, the Committee 
considered it their duty to bring this fact under the timely notice of the 
peoi>le of Manchester and the district, who at once responded, and formed 
an influential Beception Committee, who acquitted themselves in a 
remarkably energetic and efficient manner, and gave the numerous mem- 
bers and friends of The Gas Institute a magnificent reception — thus fully 
justifying the wisdom of the course pursued ny your Committee in inaugu- 
rating the movement. 

The Committee also desire to congratulate the members of the Institu- 
tion on the sacrifice of their time and money devoted to efforts in revising 
the rules of The Gas Institute, so as to place that body on a broader and 
more popular basis, and to remove sundry objectionable, anomalous features 
which had from time to time crept into the rules of the Association. Your 
Committee have the satisfaction of knowing that the Council of The Qtm 
Institute received the suggestions of the Manchester District Institution 
of Gas Engineers very courteously, and embodied nearly all of them ih 
the new code of rules adopted by The Qub Institute at weir Manchester 
meeting. 

The financial state of the Institution will be seen by the statement of 
accounts sent to each member. 

The Committee tender their sincere thanks to the gentiemen who have 
jread papers, and to those who have contributed to the disoussions. 
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The two memben of the Committee who retire in rotation at this meet- 
ing are Meesn. Moore and VeeTers. Mr. Eastwood also retires from the 
position of ex-offi.cio member of the Committee. Ten meetings of the 
Committee have been held daring the year (exclusive of many Sab-Com- 
mittee meetings in connection with the Beception and Bevision of Bales 
Committees). 

A motion will be brought before yon, having for its object the election of 
two Vice-Presidents in place of one as heretofore — ^the rules to be altered 
accordingly ; and if this be carried it will necessitate the election of other 
members to serve on the Committee. 

In conclusion, your Committee desire specially to thank the members 
generally, for the ready support accorded to them in their endeavours to 
maintain the acknowledged usefulness and high position of the Institution. 

(Signed) J. Patzbsok, F.G.S., President. 
F^. 10, 1886. W. W._HuTCHiN80N, Hon. Sec. 

The President moved the adoption of the report. He said he 
did not know that there was anything special upon which he need 
make any observation, except as to the propriety of the suggestion 
that Bule 2 should be altered so as to admit of the election of two 
Vice-Presidents instead of one. It had been thought, with good 
reason, that circumstances might occur which woidd prevent the 
Vice-President from attending; thereby causing disappointment 
and inconvenience. In order to provide against such a. contingency, 
the Committee had deemed it desirable to suggest that there diould 
be two Vice-Presidents ; thereby securing, as far as possible, that 
the legitimate operations of the Institution should not be disturbed. 
He had no doubt the Committee's suggestion would commend 
itself to all the members. 

Mr. C. E. Jones (Chesterfield) seconded the motion ; remarking 
that he thought the report reflected considerable credit upon the 
exertions of the Executive during the past year, and expressing the 
hope that they would continue to progress in a similar direction. 

The motion was carried. 

Alteration of Rules. 

Mr. T. Newbigging (Manchester) proposed — " That there be two 
Vice-Presidents in future instead of one, and that the rules be altered 
accordingly." He remarked that he did not think it necessary to 
go at any length into the object of this proposed alteration, as the 
President had sufficiently explained the reasons for bringing the pro- 
position before the members. The effect of the alteration would be 
to enlarge the Executive, and to place in a position of honour two of 
the members instead of one, as heretofore. It would also obviate the 
inconvenience experienced on more than one occasion in having to 
select at the end of the year a Vice-President who was to occupy 
the position of President during the following year. The proposal 
now submitted would enable them to overcome this difficulty ; and 
for this reason it was desirable they should alter the rules. 

Mr. Harrison Veevers (Dukinfield) seconded the proposition. 

Mr. W. B. Chester (Manchester) asked what was the number of 
the Committee at present. He said he made the number ten [Mr. 
W. Carr : It is twelve] ; and it was a question with him whether 
.it was necessary to increase it. He did not say it would not be 
desirable to have two Vice-Presidents ; but he questioned whether 
it would not be advisable to make the Past-Presidents ex-officio 
members of the Committee for only one year instead of two, as at 
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present. They wonld thereby avoid increasing the number of the 
Committee. 

Mr. Ball said that, as a rule, all the members of the Conmuttee 
did not attend the meetings. They rarely had more than six or 
seven at a meeting ; and he did not think the election of an addi 
tional Vice-President would inconvenience the Executive at all. 

Mr. Jones (to Mr. Chester) : Do you make a motion ? 

Mr. Chester : No ; I merely put it to the Committee whether 
it will be desirable to increase the number. 

Mr. Jones said he was one of those who believed in the principle 
that there was safety in numbers; and, as the Institution was 
largely extending its numbers and its power, there could, he 
thought, be no objection to the proposed addition to the Com- 
mittee. On the contrary, he considered the change was one keep- 
ing'pace with the times ; and, unless his Mend, Mr. Chester, had a 
motion to make, he did not think they need discuss what the Com- 
mittee considered to be for the best interest of the Institution. 

Mr. W. Cabb did not agree with Mr. Jones, that they need not 
discuss a thing unless they had a motion to make. If they had an 
opinion, let them by all means express it. If Mr. Chester believed 
that it was unwise to make the Committee larger, there could be 
no objection to his saying so. He (Mr. Carr) did not agree with 
him. He thought with Mr. Jones that, as they had more mem- 
bers, it would be better to have an increase in the Committee. 
When he joined the Institution, all the Fast-Presidents were 
ex-officio members of the Committee. He had just been looking 
through the list, and he saw that, after this meeting, they would 
have twelve Past-Presidents ; so that in another year the ex-officio 
members would, if this rule had continued, have been able to out- 
vote the elected members. He remembered moving that the 
number of ex-officio members should be restricted, by appointing 
the Past-Presidents on the Committee for only two years ; and he 
had great difficulty in getting this alteration made. At that time 
they had no Vice-President; and he beheved he suggested an 
appointment of this kind, so that a man might know some time 
before he was likely to succeed to the chair of the Institution. It 
would enable him to gather together more information for the pre- 
paration of his address than he could obtain at short notice.' He 
supported the recommendation of the Committee, that there should 
be two Vice-Presidents ; and he thought it a very good alteration of 
the rules. 

The motion was adopted. 

Election of Officebs. 

Mr. Ball said he had great pleasure in submitting for the post 
of senior Vice-President a name which he thought would commend 
itself to all the members. It was that of a gentleman who had 
worked well for the Institution, who had been a member of the 
Committee for some time, and had always attended to the business 
of the Committee exceedingly well. He was popular amongst them, 
and would do credit to the Institution both as Vice-President and 
in the higher position to which they hoped he would, in course of 
time, succeed. He proposed that Mr. T. Moore (Macclesfield) be 
the senior Vice-President. 

Mr. Jones, in seconding the motion, expressed the belief that 
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Ifae qnalificaiions of Mr. Moore Vonld enable him to eflSoiently 
disoharge the high duties of the position for which he had been 
pr^osed. 

The ^oposition was carried by acclamation. 

Mr. Harbison yEEVEBsproposed the election of Mr. T. Duxbnry 
(Over Darwen) as junior Vice-President. He said he had noticed 
the very great interest which Mr. Duxbury had taken in the welfare 
of the Inistitution. During the past year his attendance at the 
meetings of the Committee had been of the highest ; in fact, he 
and Mr. Moore had "tied" as the most regular attendants. It waa 
desirable that the management of an Association like this, which 
spread over a wide area, should be as representative as possible. 
Mr. Moore, who came from Macclesfield, would represent tho 
southern portion of the district ; and Mr. Duxbury came from the 
important district of North Lancashire, which had been anything 
but well represented in the past. He was sure that, if appointed, 
Mr. Duxbury would worthily frilfil the duties. 

Mr. W. Smith (Hyde) seconded the proposition, which was at 
once adopted. 

Mr. Jones said that, by the election of Messrs. Moore and Dux- 
bury as Yice-Presidents, two vacancies had been caused in the 
Committee; and it would be necessary to appoint two members 
to serve for their unexpired term. He begged to propose that Mr. 
Isaac Carr (Widnes) and Mr. T. Yarley (Colne) be members of tho 
Committee for the ensuing year. Mr. Yarley was an old member 
of the Institution, and Mr. Carr was a gentleman who had given 
|preat promise of ability. They had both tskken considerable interest 
in the Institution ; and he was sure the Committee had not arrived 
at the decision to recommend these names to the members without 
due consideration. 

Mr. J. Chadwick (Oldham) seconded the proposition. 

Mr. Isaac Cabb expressed a wish to propose another name in 
place of his own. He said he did not think he had been connected 
with the Institution long enough to entitle him to the position to 
which Mr. Jones had nominated him, especially as there were 
many other older and better qualified members. He thought the 
name of Mr. Chester would be more acceptable to the members 
generally, and that his appointment would be better for the Insti- 
tution. He therefore begged to withdraw his name, and propose 
that of Mr. Chester. 

Mr. Chesteb said that, with aU due respect to Mr. Carr, he could 
not think of accepting his suggestion, though he was much obliged 
to him for it. 

The Pbesident said he could perfectly sympathize with the feel- 
ings of Mr. Carr, and believed with him that, as a member of the 
Committee, Mr. Chester's services would be very valuable. The 
name of Mr. Carr had, however, been before the Committee, and 
bad been adopted after great consideration and thought. 

Mr. W. Cabb said he did not understand whether Mr. Chester 
had absolutely refused to serve on the Committee ; but if not, he 
should like to second the amendment of his brother. If Mr. 
Chester' s name had not been before the Committee, he thought it 
ought to have been. If Mr.r Chester did not absolutely decline, he 
(Mr. Carr) should like to test the feeling Of the meeting as to his 
fitness to occupy the position of member of the Committee. 



Mr. Chester wished to say that he mast persist in his refosal to 
accept Mr. Garr*s suggestion. He had no doubt the Committee had ' 
carefully considered me question, and were folly satisfied that the 
gentlemen whom they had proposed were most eligible for the 
position. Under these circumstances, he should support the motion 
moved by Mr. Jones in accordance with the recommendation of the 
Committee. 

The motion was then put, and carried unanimously. 

Mr. Habbison Veeyebs suggested that there should, in future 
years, be a system of voting by ballot, so as to avoid any appearance 
of selection by the Committee. He proceeded to move that Mr. 
T. Newbigging (Manchester) be re-elected Treasurer ; remarking 
that Mr. Newbigging had conducted the financial affairs of the 
Institution in a most admirable manner. 

The President seconded the proposition, which was adopted. 

Mr. NEWBiOGiNa thanked the meeting for this renewed mark of 
their confidence* He said he would very willingly have retired from 
the position of Treasurer to make room for another ; and if he had 
done so he should not have taken any less interest in the Institu*- 
tion. However, he bowed to the unanimous decision of the 
members, and was quite willing to occupy the post for another 
term. He looked upon it, as he had said, as a further mark of their 
respect and Confidence ; and he was very grateful for it. 

The President next proposed that Mr. Walter W. Hutchinson 
(Bamsley) . be re-elected Honorary Secretarjr of the Institution. 
He said it was scarcely possible to over-estimate the amount of 
interest and care displayed by Mr. Hutchinson in the discharge of * 
his duties. These duties were of a very important kind, involving 
a large amount of time, and were altogether very onerous indeed. 
The manner in which Mr. Hutchinson had fulfilled the duties had 
been most acceptable to all of them; and he (the President) 
sincerely hoped he would continue to give the members the benefit 
of his services, at least for another year. 

Mr. Isaac Carb seconded the motion. Having himself been 
brought into close connection with the Secretary during his last year 
of office, he could speak from personal knowledge of his ability and 
the great interest he iook in me welfiire of the Institution. 

The motion was carried with applause. 

Mr. Hutchinson said he was much obliged to the membero 
for the manner in which they had passed the resolution, and for 
the hearty way in which they had supported him, and enaA>ledhim 
to do his duty to the Institution. He could not have done! it if he 
had not been assisted hv the members. He was glad to have 
served them ; but he oonxessed that had he known the duties would 
have been so arduous, he should, in face of the work which at thai 
time lay before him, have hesitated to accept the position. He 
hoped to do all that lay in his power to serve the Institution. 

Mr. Ball proposed that Mr. W. Miles (Ciitheroe) and Mr. J. 
Booth (Southport) be elected members of the Committee for the 
next three years. He said he should be very pleased to see the * 
suggestion of Mr. Veevers adopted, and this business of election 
carried out by means of voting lists. Such a plan would prevent 
the appearance of names being selected by the Committee. It waa 
simply to forward business that the Committee came before them 
with a series of propositions; there was no desire to prevent & 

D 2 
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member proposing anyone he chose. If the Committee eame to 
the meetmg witbont names to snggest, and without any know- 
ledge as to whether gentlemen would serve if nominated, he was 
afrud there would be a deadlock. It was with eyenj confidence 
that he submitted the names he had mentioned ; beUeying, as he 
and the Committee did, that if elected the two gentlemen would 
serve the interests of the Institution in every possible way. 

Mr. Newbiogino seconded the motion ; remarking that both the 
gentlemen named had long been connected with the Institution, 
and he was sure every confidence would be felt in them. 

The resolution was passed. 

Mr. J. Chadwick (Oldham) moved that Mr. W. Smith (Hyde) 
and Mr. J. M*Kenzie (Wilmslow) be re-elected Auditors. 

Mr. A. C. Fbaseb (Bolton) seconded the proposition, which was 
agreed to. 

Mr. MooBE said he should like to be permitted to remark that 
he was ver^ sensible of the honour the members had done him in 
selecting him to be one of the Vice-Presidents. It would be his 
duty and his pleasure to render the President-Elect any assistance 
in his power in furtherance of the interests of the Institution. 

Mr. DuxBUBY said he could only re-echo Mr. Moore's words. He 
hoped the ofGLce to which he had been elected would not suffer in 
his hands ; and he trusted to retain the confidence reposed in him. 
He thanked the members very much for unanimously appointing 
him junior Vice-President. 

Mr. Miles acknowledged the honour done to him in his appoint- 
ment as a member of the Committee. 

Mr. Booth also returned thanks ; assuring the members that he 
would do his best to forward the interests of the Institution in the 
future, as he had done in the past. 

The Betibing Pbesident. 

The Pbesident then said : I have now to retire from the chair 
to which you were pleased to elect me twelve months ago, and to 
invite our friend, Mr. C. E. Jones, of Chesterfield, to occupy mvplace. 
Before doing so, I cannot but thank you for the uniform kmdness 
and courtesy I have experienced from you during my year of office. 
Tou have made it a position of great interest to myself, and have 
lessened the duties connected with the post to which I was called. 
I venture to hope you will extend the same courtesy and con- 
sideration to my successor, who, I am sure, will fill the chair with 
honour to himself and to the satisfiEMStion of all of us. I now 
invite Mr. Jones to take the chair. 

The Pbesident-Elect took the chair amid applause; and 
thanked the members for the very kind reception the^ had given 
him. He said, before proceeding to the duties which usually 
devolved upon a President upon such an occasion, he would ask 
them to accord to their firiend Mr. Paterson a very hearty vote of 
thanks for the manner in which he had discharged the high and 
important duties pertaining to his office of President during the 
past year. They had received at his hands the greatest courtesy 
and the highest consideration, coupled with an earnest endeavour 
to do the best he possibly could for the advancement of the 
interests of the Institution. No words or arguments were needed 
to commend the resolution to the members; and he therefore, 
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without farther remark, would move — '* That the hearfy thanks of 
the Institntion be given to Mr. Paterson for his conduct in the 
chair during the past twelve months.** 

Mr. W. Cabb said he had a memorandum before him to propose 
a motion of this kind ; but, with his usual promptitude and tnought- 
fulness, the President had determined that this duty should not 
seem to stand for a moment, and had forestalled him. He had, 
however, great pleasure in seconding the resolution. He thought 
it would be the opinion of every member of the Institution that 
Mr. Paterson had honoured the position of President during the 
past year. He had not only fulfilled the duties in such a way as 
might be expected of him, but he had conferred di|;nity upon the 
Institution by the fact of having occupied the chaur and presided 
over their meetings from time to time. He (Mr. Garr) hoped the 
standard which had been set them would be lived up to by the 
Presidents who might succeed him. Mr. Paterson had given them 
some excellent little addresses of a very instructive and encouraging 
kind, and in many senses usefhl. He hc^ed they would heartily 
join in according this vote of thanks for the able services the ex- 
President had rendered. 

Mr. Chester said he quite agreed with Mr. Gitrr that Mr. Pater- 
son had done honour to the Listitution. His excellent addresses 
had been thoughtfully prepared, and were full of interest through- 
out ; while his genial sdndness, wisdom, and discretion in con- 
ducting the afibirs of the Institution had been appreciated by them 
all durmg the past twelve months. 

Mr. Moore wished to add his testimony to the manner in which 
the retiring President had discharged Ids duties. 

The resolution was carried, with cheers. 

The Ex-President said the eulogy which had been passed upon 
him was quite undeserved. At the same time he could not but be 

S leased at the kindly expression of a feeling they had all shown 
uring the past year. It was gratifying to know that he had given 
that satisfaction which was pleasant when one had done hisl)est. 
This *' best ** had, on his part, been very little. He could better 
express his feeling in the words of another than in any of his 
own : " Do not thmk I need your reasons to confirm my gratitude. 
I have a soul that is truly sensible of your great worth, and willing 
J,o conceive. If possible, to make you a return.** 



The President (Mr. Charles E. Jones, Assoc. M. Inst. C.E., 
F.B.H.S., Ac.) then delivered the following 

INAUGUBAL ADDBBSS. 

Gentlemen, — My first duty is to express to you the profound 
appreciation I entertain of the honour conferred upon me bv my 
etoction to the presidential chair — a distinguished mark of confidence 
and favour of which any engineer in the kingdom may justly feel 
proud. So fiEur as I am aware, no kindred Society has earned such 
golden opinions, from those competent to judge., for the soundness 
and thoroughness of its proceedings as the Manchester Institution 
has done; and the feelmg of responsibility, inseparable from a 
position of this kind, is largdy increased lest the high repute the 
Institution has won, and the honourable reputation that it enjoys. 
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sbonld suffer nnder feeble presidency. I sincerelj hope to untness 
«io retrogression ; but to see farther manifestationB of the spirit of 
emulation amongst our younger members especially, and a firm 
determination to lumd down to posterity, vigorous and unim- 
paired, an Institution which has done much in the dissemination 
of science, and to advance the interests of the industry with which 
we are more particiUarly associated. I trust our meetings wiU be 
well attended ; our papers and discussions maintain their reputation 
for deep thought ana practical usefulness, honest, though kindly 
criticism ; and let one of the best purposes for which the Institution 
exists be fulfilled by cultivating individual friendships, taking a per- 
sonal interest in the w^fare of each other, and by promotmg the 
food of alL To those engineers or managers in tiie district who, 
rom diffidence, hesitate to avail themselves of the advantages 
ol the Institution by joining the ranks of the Society, I would Bay 
that if you possess the qualifications described in Bule 1,"^ np 
difficulty will be experienced in procuring admission. However 
modest or retiring your disposition, or unpretending the works of 
which you are the chief, you will find a hearty welcome within 
the pale of the Institution, coupled with opportunities for the 
acquisition of technical knowledge which a position of isolation 
cannot possibly command. Eleven members have joined during 
the year ; and it is a source of pleasure to be in a position to state 
that none have been removed by grim death. 

The total paid-up capital of the undertakings under the charge 
of the members 'of the Institution exceeds, ^9,750,000. The 
quantity of coal carbonized in a year is nearly 1,750,000 tons ; and 
tne gas manufactured in a similar period is about 17,250,000,000 
of cubic feet, supplying an aggregate popiilation of over 5,750,000 
souls. The quantitjr of eas made per head of the population varies 
an different towns in the district, according to their industrial 
exigencies, from 1600 to 4270 . cubic feet per head per annum. 
These figures represent a great and important industry, 
giving employment directly and indirectly to a large number of 
persons — engineers, colliers, sailors, mechanics, railway-men, 
stokers, manufacturing chemists, ironfoanders, boiler makers, 
engine builders, tube makers, brassfounders, tinmen, gasfitters, 
retort and brick makers, bricklayersi paviors, and labourers of. all 
grades find employment in and about gas-works. The coal is a 
native production ; and we are indebted to the foreigner in no degree 
whatever. The trade done is an internal one, benefiting our own 
people ; and the money does not leave the country. 

The past year offers very little material oh which to found an 
inaugural address ; and with the exception of witnessing an unpre- 
cedented fall in the commercial value of residual products, it records 
no remarkable events or presents any novel or striking features. 
The depreciation in the value of liquid products is due chiefly to 
overproduction, cautious or timid trading, retarded in some instances 
by combination amongst speculators vv^ose desire to ; < make a pile " 
or grow rich quickly induces them to embark ui transactions inimical 
to a healthy state of trade, and therefore injurious to the interests 

* Bule I. — This Institution shall consist of r^sidetit engineers or mana- 
gers of gas-works itt the employ of gas c^ompaniesor 6orti6hiiidn8, tadCbl' 
gas engineers solely employed as consnlting engineers, atid not eng^edas 
agent for any trading or mannfaotixring ma. i r 
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of the prodacer.' With regard to tar, a oonditioxi of thinga exiats 
which IS, to my mind, of a somewhat artificial character ; fas it 
must be remeu^bered that, although the price of the crude article 
has suffered a considerable reduction, the derivatives have not fallen 
in an equal or corresponding degree. This is a cheering fact that 
leads to the hope that the congestion of the market is only of a tern* 
porary character, an4 that better prices will be realized for next 
year's contracts. The loss sustained by The Gaslight and Coke 
Company on residuals during the year just passed amounts to over 
j£ll 1,947, or more than Is. 4^. per ton of coal carbonized ; and, 
epeaking generally, a similar reduction in their receipts has been 
experienced by provincial undertakings. In consequence of the 
many and varied uses to which tar is applied, it seems aknoat im- 
possible for prices to sink lower,^ or that the material will be allowed 
to run into the sea where convenient, or carted and poured down 
disused coal-pits, as was frequently the case in the mining districts 
49ome 50 years ago, and even later. 

With tar at its present price, and where coke is readily saleable, 
it becomes a question for gas managera to determine whether it 
would not be advisable to consume a portion of the former as fumaoe 
fuel, and thus relieve the congestion of the market, and hasten the 
return of remunerative prices. Whatever can be judiciously done 
in this way I doubt not will be done ; but the local and special 
exigencies of each works are oft^itimes so divergent that what 
would be expedient in one instance mskV be irrational in anotiier, 
and safejky hes only in the exercise • of loeal judgment and dis- 
crimination. It must not be forgotten, however, that the use of 
tar-fuel will put 25 per cent, more gas coke on the market, which 
will inevitably reduce the present market price of that article. It 
does appear to me prima fade a retrogade movement to l^um rich 
tar; and I should prefer to see the product, employed in the 
manner proposed by our excellent friend Mr. J. G. Hawkins, of 
Wigan (who is a member of the Institution), and known as 
Hawkins's patent.^ Doubtless, most, if not all, of you are 
acquainted with this principle, and have seen the apparatus m 
operation ; notwithstanding which it may not be out of plaee to 
describe it. 

A well-known drawback to the use of oxide of iron for purification 
is the cost of labour in the emptying and recharging of the vessels; 
and it has long been known (and tiie process applied) Qiat if oxygen be 
admitted along with the crude gas into the purifier, the action of the 
oxide is prolonged, since revivification goes on simultaneously with 
the absorption by the oxide of sulphuretted hydrogen. In our pre* 
6ent state of chemical knowledge, oxygen can only be obtained in 
quantity from the atmosphere, where, as you know, it is associated 
with nitrogen in the proportion by volume of 20*81 to 79*19 of the 
latter gas, or in round numbers 1 to 4. Although the oxygen and 
nitrogen in the atmosphere are simply in a state of mixture and 
not of cheinical union, the extraction of the oxygen on a large 
flcale is tedious and expensive; and thus the four volumes of 
inert nitrogen have to be admitted with the one volume of oxygenu 
With rich gas 1 to 1^ per cent, of air was as much as eould ke 
iise4 with safety ; but even this quantity was found to reduce the 
Iduminatinff power of the gas. and the plan was abandoned. It 
ooouxred to.Mr< Hawkins that if this nitr^^en oould be oarbuxetted 
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snffioiently, the candle power would be maintained, axid the oxygen 
made to do the work of revivifying the oxide in situ, as before men- 
tioned. The reenlt justified his expectations. By means of a steam 
pump, atmospheric air is forced in anv desired proportion into the 
apparatus, having in its passage passed over tar heated in a sealed 
vessel to 176° Fahr. or thereabouts, and thereby become carbnretted 
by the neutral hydrocarbon benzol (Cn H^), which is driven off at 
the above temperature. By means of this patent, 200 or 800 cuHo 
feet of nitrogen per ton of coal carbonized can be added to the 
make. The whole of the nitrogen is gain and passes on, while the* 
oxygen is employed in reconverting the sulphide of iron into sesqui- 
oxidej and the chemical action is so vigorous as to generate heat 
sufficient to volatilize any benzol that may have condensed in the- 
purifying material, which remains in use for an astonishing period, 
and only requires changing when the free sulphur has increased to 
an extent to cause inconvenience and obstruction to the passi^^ of 
the gas. ^ The process is in operation at Salford, Cork, and Wigan, 
and is being applied elsewhere ; and I would suggest that one of oxur 
members who uses the process should flavour us with a paper on the 
Bubiect. The system certainly offers a great inducement to gaa 
makers desirous of increasing the make per ton, and is likely to 
prove of considerable value in many ways — ^notably, in reducing^ 
the quantity of benzol in the market ; and I am assured the tar i» 
but little deteriorated, and is even better for asphalting, or as a. 
furnace fuel. I may remark that it is not uncommon for asphalte 
makers to distil over the neutral hydrocarbons from crude tar before 
mixing ; the presence of these oils rendering|the asphalte too soft 
in summer weather. The thin tar, which is richest in benzol,, 
should be used for the purpose; and by tiiese means converted into 
a rich gas which is sumciently permanent to be able to travel long 
distances without depositing benzol in the mains. As I before 
remarked, to use this benzol tar as fuel is a step backward; but 
each manager must be guided by local circumstances. I appre- 
hend that mol^t managers will prefer to convert it into gas, rather 
than consume it in the furnaces. 

The great claims of sulphate of ammonia to be considered a» 
the prince of fertilizers have been persistently assailed by certain 
German chemists, who appear to have arrived somewhat hastily 
at their conclusions. As a counterblast to this, the Sulphate of 
Ammonia Producers* Association will be able to do good work by 
setting forth the claims of sulphate as a manturial agent, either by 
itself or in combination with other compounds. The current low 
price of the salt, and the prevalence of agricultural depression com- 
bined, render the present time most opportune for cultivating the 
home trade ; for, in my judgment, it is to the home market that we 
must look, and not to the foreigner, for the resuscitation of the sul- 
phate of ammonia trade. Sulphate of ammonia is now the cheapest 
manure in the market, and within the reach of the humblest 
British farmer ; the price being no longer prohibitory, as was the 
case some years ago. But we are confronted by this anomaly — 
whereas nitrate of soda is inferior in many respects to sulphate of 
ammonia, the former article realizes a higher pnce than the latter ; 
the difference, considered with regard to their relative chemical 
constituents, being about ^8 per ton. In other words, the relative 
value of sulphate compared to nitrate should be £S per ton higher 
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than it is to-day ; or nitrate should be £B lower, to bring it to the 
level of sulphate, weight for weight. 

There is but a small percentage of farmers who have any 
acquaintance with chemist^ ; and m s^ite of the warnings issued 
on authority, they are frequently yiotm:iized by manure manu- 
fiEUsturers and unscrupulous dealers. Farmers should thus always 
demand a written guarantee of the chemical composition of the 
material, since nearly all artificial manures adnut — sulphate of 
ammonia the least of all — of adulteration. Nitrate of soda is fre- 
quenllv mixed with chloride of sodium and sulphate of magnesia ; 
the chloride (common salt) often constituting about half the bulk. 
But I cannot do better to convince you of this than by quoting the 
experience of the late Dr. A. Yoelcker, F.B.S., Consulting Chemist 
to the Boyal Agricultural Society of England, who made the follow- 
' ing analyses : — ^A sample of manure, sold in 2-ton lots, at £S lOs. 
per ton, contained only '* about 9^ per cent, of phosphate of lime, 
and i per cent, of ammonia, and appeared to consist of a mixture 
of about 80 per cent, of dried gas lune, or alkali waste, and 20 per 
cent, of bone dust.** The real value of this manure was not ^8 10s. 
per ton, but less than £1 15s. Two other samples sold in bulk at 
£4 10s. and JB6 lOs. per ton respectively — ^the one a *' national *' 
manure, and the other a *' grass** manure — ^were thus reported 
upon by the illustrious deceased: '*The two manures consist 
mainly of dried gas lime, of alkali waste, and some bone dust. No. 1 
contains about 14 per cent, of bone dust, and No. 2 about 20 per 
cent. I do not know on what principle jB2 more per ton is charged 
for No. 2 than for No. 1. I should hesitate to pay 85s. per ton for 
No. 2.** The purchasers of thesb manures were directed to use 
from 8 to 6 cwt. per acre ; thus it cost more than a dressing of 
nitrate of soda, or even sulphate of ammonia would have done. 
Another case worth quoting from the same source (for these matters 
are instructive) is nitrate : ** The sample of nitrate of soda which 
you sent me is shamefully adulterated. Assuming good commercial 
nitrate of soda, guaranteed 95 per cent, of pure nitrate, is sold at 
^12 10s. a ton, we sample you sent me would be worth £5 148. 6d. 
per ton.*' The sample tnerefore contained only about 48'5 per cent, 
of pure nitrate, or considerably less than hsJf of what it should 
have contained. 

These are instances of the rubbish now offered to agriculturists 
as artificial manures ; and the Sulphate of Ammonia Producers* 
Association have to endeavour to remove the ignorance, prejudice, 
and suspicion with which the British farmer regards artificial 
manures, before we can reckon with confidence on a large absorp- 
tion of sulphate of ammonia at home. Much has to be done in the 
way of cultivating home trade. The field has been sadlv neg- 
lected; but it wiU omplv repay cultivation. Few agriculturists 
having once used pure sulphate ever abandon it. At Chesterfield 
we have local fiirmers who have used it as a nitrogenous fertilizer 
for upwards of 18 years, and still continue our customers. But a 
great step in advance will be taken when purchasers will insist on 
written guarantees as to the chemical quality of fertilizers. In 
tiie case of superphosphate, the sample should contain a defined 
quantity of soluble phosphate, on which the price should be based. 
A variation of from 12 to 26 per cent, of soluble phosphate is not 
uncommon in such manures ; and as no value can be attached to 
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iiiBoluble phosphates, it follows that the cost of csms^ of useleaB 
mineral matter is very serious. Vendors of nitrate of soda shonld 
be compelled to guarantee not less than 94 to 96 per cent, of pure 
nitrate; and in the case of sulphate, not less tnan 28 per cent. 
(though it often contains 25 per cent.) of ammonia. It would also 
be well if some printed general directions for its application to the 
soil were issued with each parcel. 

So far as our experience of the present year has gone, we have 
reason for congratulation. Not only has there been a rise in price 
of £1 per ton (or 10 per cent.) on the present value, but the market 
is firm, in spite of the cries against sulphate being out of favour, 
over-production, &c. The spring demand looks healthy. Leaving 
Germany out oi the question altogether, we have Belgium and 
France taking considerably more than hereU^ore; and America 
is increasing her imports from this country, while a reduc- 
tion in their tarifif of the present duty, from 20 per cent, to 
10 per cent, (which is said to be in contemplation), will further 
stimulate sales to a large extent. With the cultivation of wheat 
in* India, will arise a demand for sulphate of considerable 
importance ; and it is fair to assume that capitalists will come 
to this country for it. The wheat-growing districts are largely on 
the increase, and, with better drainage and communication, will 
continue to grow. The natives use no manure ; and their agricul- 
tural implements are of the most primitive type. Notwithstand- 
ing these disadvantages, India in the year 1884 sent us 10 n^illioa 
cwt. of wheat ; whereas ten years ago the grain sent to England 
was but 1 miUion. Taking these markets, as well as the home and 
colonial trade, it seems certain that sulphate will be enhanced in 
value ; but I do not expect to see (neither is it in the best interests 
of the gas industry to wish for it) a return of the abnormally high 
values of a few years ago. With a price of not less than £12 per 
ton for white stdphate, makers will be in. a position to carry on their 
business remuneratively, though the profit would not, at the figure 
named, be an extravagant one. Another cause operating against a 
tetum to high values is the ever-increasing production of mtrc^en. 
Efforts are being made on all sides to utilize the ammonia firom 
blast-fornaces, coke-ovens, &c. ; and although very many of these 
attempts have been abandoned on account of commercial considera- 
tions, a return to high prices will tempt their promoters to enter 
the competitive lists again, xmtil the universal Law of supply and 
demand prevails, and economic principles become dominant. The 
severe wmter we are just passing through favours the hope thai 
both the Home and Continental demand will be brisk ; and with 
the exhaustion of stocks, speculators of the ** bear '* description will 
have little or no scope for their operations. I have dwelt longeron 
this subject than I intended, but it is of the utmost importance, as 
bearing on the question of what to do with our ammoniayeal liq[uor ; 
and if I have tired you, I must ask forgiveness at your hands, v 

The frost and extreme cold of the past reason have been "pish 
ductive of no small amount of trouble and annoyance to gas 
managers ; and the prerogieitive of an En^shman to grumble has 
been freely exercised by the gas consumer. So extreme are the 
x^onditioliS. affecting the combustion of gas in this country that it is 
hardly matter of surprise that complaints about illuminating power 
should arise ; and having the last few years enjoyed an immunity 
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from severe winters, the experience of the past winter is the more 
noticeable, and the irate grumbler has not been slow to indulge his 
propensity, forgetful of the fact that low temperatures, moisture in 
the atmosphere, variable barometric pressure, and having to travel 
long distances, each and all affect the combustion of gas, rendering 
it dif&cult to obtain the full candle power from the illuminant. In 
order to remedy the evil complained of, many managers have used 
very rich coal. The effect has been that some tons of condensable 
hydrocarbons have found their way into the syphons, to be pumped 
out again ; and the enriched gas being of a quality unsuited to 
the burners in use, blackened ceilings, caused by the unconsumed 
oarbon, have called forth strong ejaculations about *' bad gas " from 
many an admirable and otherwise devout housewife. So great has 
been the annoyance, or ** heckling,'* that some managers have 
requested their directors or committees to call in an expert to 
examine the gas for their own satisfaction, and convince the 
authorities that the gas was above the parliamraitary standard. 
In places at great elevations, cold or exposed situations, or where 
mains and services are laid shallow, or have become shallow by the 
wearing down of the surface of the roads or otherwise, the worst 
effects would be experienced, and complaints more numerous. The 
responsibihties of the gas manager are increased, and a consider- 
able addition made to his onerous duties by severe weather. But 
very little (if any) consideration is extended to him on this account 
by the public, who are apt at such periods to be more exacting than 
usual, and consider the energy and skill of the manager should be 
eqijial to any emergency, and capable of surmounting all difficulties, 
and even overcome the forces of Nature. It is gratifying to find 
such confidence in our abihty, and faith in our power to accomplish 
impossibilities. But after all the gas manager is but human, and 
is more frequently blamed when he is entitled to commendation ; 
and complaints about the article he manufactures should be directed 
.towards the imperfect, and in many cases wretched fittings, instead 
of being bestowed on the gas. 

No doubt great improvement has taken place in this respect, 
though it is by no means certain that there is not room for more. 
Sound and practical advice to consumers, if conveyed in a Mendly 
way, is generally well received, and bears fruit for ^ears after. 
Periodic distributions of gas literature, of which there is an abun- 
dance, amongst consumers are calculated to do good. And, again, 
exhibitions of gas appHances afford excellent opportunities for 
instructing the public in the rUse of gas, whether for heating or 
lighting purposes ; but while it is usual on these occasions to give 
lectures on cooking by gaseous fuel, lectm*es on the best means of 
obtaining light are conspicuous by their absence. As the season is 
approaching when gas exhibitions are generaUy held, let us hope to 
witness an improvement in the direction indicated. While sani- 
tarians are seeking better means of. housing the poor, the^ should 
not forget the civilizing infiuence of the gas. cooker, which is of the 
greatest possible service to the working man, whose food and light 
exercise much influence in preserving his health and develoj^ipg 
his. personal character. And here I would observe I have noticed 
tiiat accidental explosions of gas. appear to be on the increasoi and 
nearly all are due to the old water chaoidelier becoming unsealed. 
,1 .confess Xfbould like to se^ this fitting abandoned. , It, is seldom 
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drawn down for nse, the hydraulic seal is forgotten, and herein lies 
the danger; the water evaporates, the tnbe is unsealed, the gas 
escapes, and accidents occur. But if consumers will have ugly 
weights and chains, with the risk of their breaking and falling on 
the table, and the old-fashioned seal, bv all means let an alarm 
whistle be fitted to the chandelier, so that, as soon as the water 
gets low, the whistle blows its shrill note and calls attention to the 
danger. At the Architectural Exhibition now being held in Sheffield, 
chandeliers fitted with this arrangement are on view ; and the firm 
exhibiting them and other gas fittings have been awarded a gold 
medal. 

Laudable efforts have been made by managers to improve the 
quality of their gas and increase its consumption ; and it is pleasant 
to note that its uses are becoming more and more extended^ and 
appreciated. I apprehend, with the expiration of the patent rights 
of gas-engines, a considerable impetus will be given to the sale of 
gas motors, to the benefit of purveyors of gas ; but until the whole 
of the residual " sulphur ** is removed, there are special purposes in 
the metallurgical and other trades to which it is not suitable. The 
silversmith cannot use gas with sulphur in it for blow-pipe solder- 
ing, for instance ; and it appears to me that to distribute gss with 
50 or 60 grains of sulphur is unpardonable, inasmuch as it is com- 
paratively easy to reduce the bisulphide of carbon to 7 or 8 grains 
per 100 cubic feet. Lime is plentiful and cheap in this country, 
and is the best agent to employ^ for the purpose ; but its employ- 
ment in a particular manner is by no means arbitrary. It will 
extract sulphur when used in solution, or as sulphide of calcium, or 
by mixing slacked lime with the coal before carbonization. The 
two latter methods are more scientific than the former. While the 
sulphide of calcium process is well known, and in use in some 
places, the coal-liming process has not been welcomed, or received 
that measure of support which other usefdl inventions have had at 
the hands of the profession. The removal of spent lime from gas- 
works is not necessarily a nuisance ; but in crowded neighbour- 
hoods, or where sentimental objections to the use of lime exist, 
the coal-liming system may be advantageously employed. This 
process, in my judgment, has passed the experimental stage, and 
entered that of practical usefulness and utility. From information 
furnished to me by Mr. B. P. Spice, oxide vessels can be made to 
do their work uninterruptedly for over 2| years-^thus^ saving the 
whole of the wages on purifying account for this period, besides 
obtaining an increased yield of ammonia ; and, by special means, I 
believe that the practical elimination of the whole of the residual 
sulphur is effected. With the removal of the latter disappears the 
last objection to the more extended use of gas, and its application 
to the purposes before mentioned. On this account, I consider the 
ooal-liming process possesses such inherent chemical, physical, and 
economic^ principles as cannot fail to commend it to the attention 
of gas engineers. Mr. Spice assures me that any little difficulties 
attending the mixing of tnelime and coal, the alleged rapid destruc- 
tion of the fiimaces and fixe-bars, and deterioration of the coke, have 
been overcome, and no obstacles now exist against the most com- 

C' 3 success of the system, if adopted on the lines pursued at 
bridge Wells. Through his kindness, also, I am enabled to lay 
before you some statistical information as to the cost of purification . 



Process Employed. Total Cost. 


Cost per 
1000 Cab. Ft. 


Dry Ume . . dEllSO 18 2 


.. 8-48d. 


. Do. and oxide .. 760 3 5 


.. 209 


, Chiefly oxide . . 471 11 9 


.. ri7 


Oxide . . 482 6 6 


.. 116 


Do. •• 274 8 1 


.. 0*65 
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at the Timbridge Wells Gas- Works, which I have summarized as 
follows : — 

rears. oub.Ft 

1879 .. 89,848,000 

1880 .. 98,880,000 

1881 .. 108,674,000 

1882 .. 106,680,000 
1888 .. 109,201,000 
1884 .. 116,161,000 .. Do. .. 8 .. 00063 

I am sure if one of oar members will give us a paper on the 
ooal-liming process, we shall welcome it with interest, and thresh 
the subject out thoroughly, as is our wont; and, as I b,efore 
remarked, if this system enables purifiers to be worked without 
interruption for 2^ years, and increases the production of ammonia 
80 per cent., we cannot be acting unwisely m giving it our serious 
and impartial consideration. 

Oil is a keen competitor with gas for illumination ; and the cur- 
rent year is likely to witness the rapid development of the use of 
liquid hydrocarbons as fuel — experimental trials having given most 
encouraging results. I have already referred to liquid tael in the 
form of tar, which has been applied in various ways since the intro- 
duction of gas lighting ; but the liquid fdel of the future will be oil, 
of which there appears to be an inexhaustible supply. Large as are 
the oil wells of America, they sink into comparative insignificance 
compared to the immense reservoirs existing, and just being opened 
out m Bussia, where springs have been tapped which yield 2000 to 
4800 tons per diem, and artesian wells spout oil to a height of 200 
to 900 feet. Considered as a fuel, it is, bulk for bulk, superior to 
the best steam coal, with the advantage of perfect controllability 
in combustion. Its application to steamship boilers has been an 
undoubted success ; and the system is attracting much attention, 
and will come to the front. The apparatus for consmning the oil 
consists of a superheating iron or copper coil placed in the bottom 
of the furnace, which is covered, after the fire is in fall operation, 
to protect it firom too great a heat. The combustion chamber is 
lined with fire-brick, sixmlar to a Siemens regenerative furnace. In 
starting, the coil being imcovered, a small fire is placed on it, and 
a slight spray of water is forced into it from a tank. This at once 
generates steam and starts the oil fire. The steam from the super- 
neater is made to pass through an annular space between two tubes 
(similar to a gas blowpipe). The inner one contains the oil, 
which is thus heated on its passage through the tube before it is 
caught by the steam and blown into the furnace or combustion 
chamber. After the steain is raised, the coil can be fed from the 
boiler. 

From experiments conducted at Oliver's engineering works, at 
Chesterfield, the evaporative effects obtained show the efficiency of 
Scotch shale oil (blue oil) working against Derbyshire coal to be as 
2*6 to 1. Messrs. Wigham and Bichardson have obtained an evapo- 
ration of 16i lbs. of water in a marine boiler ; and the engineers of 
the French Diamond Mining Company report the average restdt of 
iheir experiments made with a ** Bobey " boiler at Oliver's works as 
16*8 lbs. of water evaporated to 1 lb. of blue oil — a very high duty 
indeed. The application of this system is not, however, coimned to 
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raismg steam, but is, in my opimon, applicable to the heating of 
gas-retorts ; and arrangements are being made for a trial of the 
system at the Ghesterfidd Gku- Works. If it saoceeds, as I believe 
it will, there will be no longer hnge refuse heaps at gas-works, since 
the commonest breeze, it is expected, can be burnt up by the aid of 
the oil. You will readily pereeiye that if the system can be econo- 
mically employed, it will haye an important influence on the manu- 
facture of gas. By lessening the annual consumption of coal, it will 
prolong the life of our coal-fields, the rapid exhaustion of which is 
causing anxiety to thoughtful men. The coke now used in heating 
the retorts and for other purposes will be released and available for 
sale ; and the hitherto unsaleable portion of coke can be utilized as 
before stated. On some future occasion, I hope to be in a position 
to lay before you the results of the experiments at the Chesterfield 
Qas- Works ; and if any of our members are trying the system, I 
hope they will not hesitate to place the results before us. 

I have now passed in review the subjects that occurred to me 
as of sufficient scientific or general interest to you. In condu- 
sion, I would congratulate yon on the continued favour which our 
illuminant receives at the hands of the public, both as users and 
investors ; and in view of the many cheap competitors in artificial 
light, I advise the policy of still further popularizing the use of gas 
by striving after excellence in quality, fmrther appUoations in prac- 
tical use, and economy in production and distribution. Notwith- 
standing the prolonged depression of the trade of the country, early 
closing, very severe competition of oil, and the persistent deter- 
mination of our electric fhends to overtake, if possible, and vanquish 
us in the race for supremacy in artificial illumination, coal gas has 
more than maintained its position as the surest, safest, most con- 
venient, and most economical illuminant in the world. Gas-works 
are being extended, and gasholders and other apparatus erected on 
larger scales than ever. The consumption of gas, in spite of the 
adverse influences I have just mentioned, is increasing ; and I ven- 
ture to hope that it will continue to increase and grow in public 
favour in the country of its birth, and, finaUy, become so firmly 
ingra^fted in and amongst the social life of the people as to be 
irremovable; and whatever may be the measure of success of 
other sources of light, we may be in a position to sing of it as the 
poet Tennyson sings of the brook — 

" Men may come, and men may go ; 
But gas goes on for ever." 

Mr. Newbiggino proposed that the thanks of the meeting be 
given to the President for his excellent address, to which he said 
he had listened with a high degree of pleasure. Of course, they all 
knew that Mr. Jones would interest and instruct them ; and they 
had not been disappointed. The depreciated value of residuals, and 
especially the price of sulphate of ammonia, was undoubtedly the 
question of the hour ; and Mr. Jones had dealt with it in a very 
practical and useful manner. He (Mr. Newbigging) was greatly 
pleased to listen to his remarks with reference to the severity of 
the weather and the numerous complaints of bad gas which had 
been almost general throughout the country. He was sure that 
what the President had said would bring comfort to the hearts of 
very many gas managers. It had not been the practice, at their 
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meetings, to discuss the President's address ; and he did not think 
it would be a good thing to do so. Otherwise one might perhaps 
object to agree with everything the President had said. At the same 
time it was an address which they would read with a great deal 
of pleasure, and woul4 derive much benefit from, its peru^. 

Mr. HAsaisoN YEEVEsa seconded the proposition. The address 
was, he remarked, able, instructive, and in some parts amusing, as 
Mr. Jones could not help being. It had been a standing rule with 
them not to discuss the President's address ; but there could be 
no objection to any member selecting one of its topics, and reading 
a paper upon it. He looked upon the President's address, as he had 
said on previous occasions, as a quarry from which they could dig 
matter for discussion. The address to which they had just listened 
was one bristling with suggestions ; and they might have several 
veiy interesting papers on the subjects with which the President 
had dealt. 

Mr. J. G. Hawkins (Wigan) indorsed aU that the mover and 
seconder of the proposition had said, and heartily supported the 
motion. 

Mr, Booth said he should like to ask a question as to the quan- 
tity of lime used in the coal-hming process. 

Mr. DuxBUBY said, as they could not discuss the address, he 
did not see how they could ask questions upon it, though he should 
certainly Hke to do so. He had had coal-liming in operation at 
his works for a period of six months, and since then he had had 
another six months without it. He hoped now, in order to make a 
proper comparison, to have another six months with the same coal 
and the same working and everything else, with Mr. Hawkins's 
process. When he had done this, he trusted he should be able to 
lay the result before the members. He quite concurred with what 
had been said in thanking the President for his address, 

Mr. Paterson put the motion, and it was carried with applause. 

The President, in reply, said that he was much obliged to the 
members for this mark of their approval. The current year, as he 
had r^narked, had not been very productive of material on which 
he oonld write anything of an extraordinary character. Ho had 
therefore to content himself with going into the humdrum wayl^ of 
gas making generally. If he had written anything which would 
enable any member to bring a paper before them, or enable him 
to further develop any idea he might have entertained or con- 
ceived, he should be delighted. On the question of discussing 
the President's address he might, perhaps, say a word. It would 
be undignified, he took it, to discuss the expressions of the chair 
ex cathedra. The effect of discussing the President's address — 
although they were quite welcome to discuss his if they pleased — 
would be that future Presidents would endeavour to avoid all con- 
troversial matters. Now, this would be a very great loss to the 
inaugural addresses. • Nothing would be brought forward of a 
suggestive character ; and he thought the old practice had better 
be continued of allowing considerable latitude to their Presidents 
in reviewing matters connected with the gas industry. With these 
few observations, he begged to thank the members heartily for 
their approval, and to assure them that he relied upon them to 
assist him in supporting the exalted position which the Institution 
held before the world. 
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Mr. Habbisok Veeykbs (Dokiiifield) then read the following 
paper: — 

NOTES ON MAINS AND SEBVICES. 

Of thd many branches of our profession as ^ engineers, the 
one relating to the mains and services which dehver the gas to the 
oonsomers is not the least important. On their character depends 
a satisfactory supply, and (of not less consequence) the amount of 
the ** unaceountea-for gas." The subject has not, I believe, as yet 
been discussed by the members of this Institution ; and I there- 
fore purpose in this brief paper to introduce a few points which 
have occurred in my experience, in the hope that, in the subsequent 
discussion, the practice of the members may be compared and a 
mutuality of benefit be the result. 

Mama, 

I do not intend to discuss the proper sizes and strength of mains 
for particular work, nor the plan of jointing. These simjeots are so 
ably dealt with in all treatises on gas engineering that it would be 
a waste of time to reproduce them here. I need hardly say that in 
Vol. II. of " King's Treatise on Ooal Gas,** and in Mr. Newbigging*s 
" Handbook,** these are fully described. Suffice it to say uiat in 
deciding on the size of a main, not only should the present needs of 
a district be considered, but also the future probable requirements 
of that and of the district beyond. 

In supplying a street, I recommend that, as a rule, a main be 
laid under the footpath at each side of the street. This ma^r seem 
a serious expense, and so it is as a first outlay ; but when it is con- 
sidered that by so doing the seryice-pipes are shorter and the. 
roadways are not injured, the matter assumes a different aspect. 
Boadways are now made so much more substantial than formerly 
— ^with concrete foundations, and with sets bonded by asphalte — 
that it is more satisfactory to the road authorities and to the public 
that they should not be disturbed. If all mains were laid under 
the footpath, the use of the steam-roller would not be the danger to 
gas authorities that it is now ; and there can be no question of the 
utility of this means of consolidating the substructure of a roadway. 
That, by thus doubling the length of mains in a district, there may 
be double leakage I do not admit. My experience has taught me 
that escapes are not so much due to the defects in the main pipes as 
in the services, and at their junction with the main. By having 
the main under the footpath, and, consequently, near the premises 
to be supplied with gas, a short service only is required ; and as a 
good fall can be given, there is less risk of water lodging in it. 
(See fig. 8, page 51). A long service-pipe, with a low gradient, is 
liable to cause jumping lights, particularly when the ground has 
subsided through sewering or other work. With a short service, 
too, there is less loss of pressure. As a rule, I lay a small main 
(never less, however, than a 8-inch one) under the footpath, on one 
side of Uie street, for the local requirements, and, on the other side, 
a larger one also for local requirements and for the district beyond. 
Should an increased demand arise, the smaller main would be 
taken up, and a larger substituted. 

This removal of a main leads to the principal subject of this 
section of the paper — the connection of a branch with a trunk main. 
The plan I adopt has at least the merit of simplicity. We all know 
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the annoyance of having to break a trunk main, or of breaking: 
the joint of a socket, when a new or an enlarged branch main* 
is reqnired. My practice for many years has been to have all 
branches on the main of the same diameter as the main itself. 
Each branch has a flange (as shown by the ensraving fig. 1)» to 
which is fixed a diminishing-piece with flange and socket. In the 
drawing, the 12-inch pipe has a 12-inch branch, to which is con- 
nected a short pipe dimmishing to 8 inches* When laying a tronk 
main, I leave a branch opposite each footpath of every actual or 
intended street. Should tnere be no present necessity for a side- 
main, a blank flange is fitted to the flange of the branch pipe* 
Supposing we are laying a 12-inch trunk main, and only a 8-inch 
side main is necessary, then a 12-inch to 8-inch diminishing-piece 
is emploved. In future, should this main be required to be relaid 
with a larger one (say, a 6-inch), then the 8 -inch diminishing- 
piece is unbolted from the flange of the branch and a 12-inch by 




Fio. I.— Main Bbanch. 

6-inch substituted. ^ This can be done economically and quickly, 
and wiUiout disturbing the trunk main. The T and diminishing 
ppes are made as short as possible, to avoid expense; and the 
T-piece should always be made with a socket at each end, and, 
when the main pipes are turned and bored, the socket should be large 
enough to take the spigot end of the pipe with room for lead. 
The reason for the pipes being double socketted is that the branch 
has to be exactly in one place ; and the ordinary socket might not 
" hit " that place. The socket joint of the dimmishing-pipe is run 
with lead ; so that, when it is removed, and the lead melted from 
it, the pipe will be good for future use. To insure uniformity in 
the dimensions of flanges, it is well to take the sizes of one valve 
maker, so that, on changing a branch, the order can be given 
without a preliminary measurement of the existing flange. I may 
remark that the smiJlest main in use — preferably a 8-inch pipe — 

K 
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need not have a flange cast on the branch ; a socket only being 
required. 

It is not advisable to have the interior of pipes coated, as the 
action of the gas tends to soften or melt ihe material nsed for that 
purpose ; and cases have occurred where the syphon-bozee have 
been rendered temporarily useless, and mains have been choked. 
Hiere is no better preservative of iron than the constant presence 
of gas. The only advantage in having the interior coated is that 
a smoothness is given to the surface, and friction is consequently 
diminished ; but this advantage is counterbalanced by the objec- 
tion mentioned. 

The specification given in Vol. II. of " King's Treatise on Goal 
Gas," pp. 889-40, is, I consider, too long and daborate. I find ihe 
following is sufficient for all ordinary purposes : — 

SPBcmcATioN OF Ca8T-Ibon Pipes 



Hequired by. 



Every pipe to be made of good grey iron, strong, and dose grained, to be 
truly cyhndrical, and of equal thicknesB of metal. Any pipe which may be 
one-third dicker in one part than in the oorrespondinf? one will be rejected. 
The pipes are to be free irom sand or air holes, or other blemish ; nor is 
any hole or blemish to be filled np with any snbstanoe whatever. Each 
end of every pipe to be cast with a fair face, to fit the pads of the testing- 
maohine. Each pipe will be proved on its receipt at the works, with water 
having a pressure of 80 lbs. to -each square inch, and will be repeatedly 
atruok with a 2-lb. hammer whilst subjected to that pressure. Any pipe 
allowing the water, whilst so tested, to ooze, sweat, or spurt out, vml be 
rejected. 

Each pipe, when well cleaned from sand or core, and delivered to the 
, to be of the specified weight ; and any pipe varsring above or 
below that weight more than 1 lb. for each inch of mternal diameter will 
be rejected. 

The gas engineer shall have power to reject every pipe delivered under 
this contract which he shall declare to be m any re^>ect f aul^ ; and all 
rejected pipes must be removed from the works at tibe expense 

of the contractor. 

The pipes to have turned and bored spigot and faucet joints, of dimen- 
sions approved by the said gas engineer ; and the initials of the makers of 
thepipes must be cast on the sockets. 

The pipes must be cast vertically; and the contractor must state when 
he will be able to commence delivering the pipes, after the acceptance of 
the tender, and when he will complete the order. 

Every condition relative to pipes shall apply to bends and branches, 
which are to be tendered for at per cwt. 

The pipes to be delivered free at 

The retain until the day of 188 

the liberty of accepting the tender for the whole or any of the sizes 
specified, and do not bind themselves to accept the lowest or any tender. 

Tenders, endorsed " Pipes," to be sent to me before 



Oas-Works, 



,188 . 



Gas Engineer. 



PZPXg BsniBBED TO IN THS FOBSOOIira SPBOXFICATIOM. 



Internal 
Diameter. 



Length of each, 
exclasive of Socket. 



Weight per Pipe. 



Qaantity 
required in yards. 
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8»rvieeg. 
What I have to say with regard to aervioM is of greater import- 
ance, howeyer, than what has been said of maios ; and it will no 
donbt lead to a greater diversity of opinion. I believe, as previously 
stated, that wa have a greater amount of leakage dae to defeotivs 
aeivice-pipes than to defects in mains — either through the oorrosiaa 
of the metal or defective coapling to the main. Almost invariably, 
when a report is made of an eseapa, the canse has been in oonneo- 
tion with a service-pipe. I have bronght samples of tnbea recently 
disinterred ; and they represent the state of most eervioea whrai 
taken np. The remedy for this is the complete abolition of the use 
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Fio, 3. — Leid Sebvice. 
of wrought iron nnder ground and the substitution of lead. At the 
first glance, this would appear to be an extravagant change. Bat 
when it is considered that the labour of laying a wrought-iron 
aervice is more expensive than laying a leaden one — the formei 
requiring the tnbe to be cot and resorewsd and many joints fitted — 
the difference diminishes ; and when to this is added the &iture 
value of the metal, the economical advantage in cost alone is in 
fevour of lead. Let us see how the relative cost will compare from 
aotoal experience. I will take the length of snob service-pipes as 
are indicated in figs. 2 and 8. 

s 3 
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Coit of i'inch WrottahUIron Service, 

6 feet. of wronght-iron tube at 4id. (grofls) .... 25id. 

a bends at 8d. (gross) 16 

1 elbow 8 

Or, with discotmt 12}d. net* 

Labour of two men for 5 hours 62^ 

Totaloost 75d. 

Co8t of i'inch Lead Service, 
6 feet of lead tube— 2) lbs. to the yard— 5 lbs. at l}d. . 7id. 

1 service union (brass) 10 

17}d, 
Iiabour of two men for 3 hours 87} 

Totaloost 55d. 

The aotnal firstcost, therefore, of the two services is Is. 8d. in favonr 
of lead. But it is very wisely advised that *' wrought-iron pipes of 
smaller internal diameter than | inch should never be put m the 
ground *' — a doctrine I heartily support ; but, owing to the smooth- 
ness of the interior of lead tubing, I consider the i-inch lead pipe 
is equal to a {-inch wrought-iron one, on acount of the d^erence 
in mction. The cost of a {-inch wrought-iron service is as- 
follows : — 

6 feet of 2-inoh wrought-iron tubing at 6d. (gross) . « 86d. 

2 bends at lid. (gross) 22 

1 elbow at lOd. 10 

Or, with discount 17d. net. 

Labour, as in the i-inch wrought-iron service . . . 62} 

Totaloost 79|d. 

The cost of the ^-inch lead service being 4s. 7d., or a difference m 
favour of lead of 2s. per service — that is, the cost of the f -inch 
wrought-iron service will be nearly 50 per cent, more than that 
of a i-inch lead one. 

As steam and galvanized tubing, which some engineers prefer,, 
cost 50 per cent, more than plain gas tubing, their claims to rival 
lead are out of the question. The value of the old metal when 
taken up has been referred to, and it is not an item to be neglected 
in the consideration of the relative values of the two tubes. The 
actual value of the old lead is Ss. per cwt. less than the first 
cost of the pipe; and at present prices, the value of an old lead 
service is 75 per cent, of the first cost of the metal. The value 
of old wrought-iron service-pipes is nil. Let me repeat that lead 
pipes, being smooth inside, offer less Mction to the passage of the 
gas than wrought iron. By the use of a }-inch lead tube, a smaller 
main cock is required, giving another advantage in cost over 
wrought iron, of 8d. The weights of lead tube per yard for servicer 
are as follows: — ^-inch piping weighs 2^ lbs., and is made in 
lengths of 45 yards ; f -inch weighs 4 lbs., in lengths of 80 yards ; 
and 1-inch weighs 8 lbs., and is in lengths of 25 yards. 

An objection is sometimes raised to the use of lead services that 
they are liable to sink and so give a lodgment for water, with the 
consequent annoyance to the consumer of jumping lights. But 
when the main is laid under the footpath, and, consequently near 
the premises to be supplied, so good a fall can be given to the tube 
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4ha( there need be no fear of this taalt occurring. If a long lengUi 
>be required with a low gradient, the pipe osn be sapported I^ a 
atrip of wood ; or if the ootuomption islikel; to warrant it, a 2-inoIt 
«ast-iron pipe may be laid aa a Bervioe ; but these are exceptional 
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vasea. The conpllnff of the service to the main is ve^ simple, as is 
shown ia fig. 4. The lead itself, opened out bell-shaped, is eom- 

iiressed in the anion, and makes a perfect gas-tight joint, as metal- 
ead*-' alwajB does. 

In my sketch I have given an example, too often followed, of 
having part of the wronght-iion service exposed (see &g. 2, p. CI) ; 
And there are several objectiona to thia plan. As a matter of tasbs, 
it is nnsigbtlf. In frosty weather, the snpply of gas is often 
stopped by the choking of the pipe by the congealed moistm'e. .In 
a previous paper, I stated that 80,000 feet of gas carry a gallon of 
water as vaponr; and this vaponr, and some of the heavy hydro- 
carbons — onr best Mends for lUnminating pnrposee — become eon- 
densed and frozen in the interior of (he pipe. Too often the poor 
meter is thonght to be in fanlt, and receives more than ita share of 
hot water and blame than it is entitled to. These ontside services 
also requite painting or tarring occasionally ; thus causing a fortiwr 



One point in favom; of a lead eervice I must not omit, and that is 
the fewness of the joints — or, in other words, 'places liable to esoapes 
— compared with a wronght-iton one. In the former, there are 
iMtween the main and meter three joints ; and in the latter, there 
are ten. It is due to this difierence in the nomber of joints that 
the labour of laying lead is cheaper than wrought iron. 

I mi^tlen^tnen the paper and shorten yonr patience bj referring 
to sDch exceptional matters as providing for snbBidences dne to col- 
Jieiy or other nndergroimd operations, and to the many ingenions 
ways of making joints ; bnt these have been eihanstively dealt witb 

■ I call it "metal-lead "to dirtlngriUh it troin red and white lead, which 
too often tona a deceptive joint. There sppean to be a tolvent aotion by 
Caa on the oil with which red and white lead are compoonded, and the 
Eamlt is leakage of gas. Vor manhole Udi ot eaaholden, and other »i'tnil»i- 
fnrpOMi, the metal ia inperior to its colonred nameaakes. 
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in papers eontribnted to The Gas Institute, and in various work» 
treating on gas engineering. There are before ^oa samples of 
service unions, and drawings illustrating the main branch, the 
wrought-iron and lead services, and the service union. 

The Pbesident said they were very much indebted to Mr. 
Veevers for calling their attention to so important a subject. Aa 
Ihey all knew, attention to details in such matters as mains and 
services was of the highest importance in the distribution of gas. 
Mr. Veevers had advocated the use of lead as against the use of 
iron. He would suggest that, as time was (aa advanced, they 
should postpone the discussion, and take it up at their next meeting. 
He behoved this would be agreeable to the reader of the paper. 
This was, however, no reason why they should not express their 
appreciation of Mr. Yeevers's efforts to promote the success of the 
meeting; and he would therefore propose a vote of tiianks to him 
for his excellent and suggestive paper. 

Mr. Isaac Cabb seconded the motion. He said there were several 
points on which he did not agree with Mr. Veevers ; and he hoped 
to come up when the paper was discussed and " have it out " with 
him. 

Mr. W. W. Hutchinson, in supporting the motion, said Mr* 
Veevers was unremitting in his efiforts to promote the welfure of the 
Lustitution ; and the members were very much indebted to him. 

The motion was carried unanimously. 

Mr. Veevers, in reply, expressed the hope that the paper mighi 
be of value in eliciting discussion. They had already had a war- 
note sounded by Mr. Garr. They were in the habit of giving and 
ta^ng hard knocks ; but he hoped the result would be of value to 
them in their professional duties. If any gentleman desired more 
information than was given in the paper, he should be quite 
prepared to afford it. 

The business of the meeting then ended ; and the members and 
Inends afterwards took tea, and spent a pleasant evening together.. 
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ASSOCIATION, 

HALF-YEABLY MEETING, MABCH 9. 

Tbis Meeting was held at the Byde (I.W.) Gas-Works — Mr. 
George Gabnett, M. Inst. G.E. (the President), in the chair. 
The party assembled soon after eleven a.m. ; and the first pro- 
ceeding was an inspection of the works, which are weU known, 
not only as of handsome design, but as being maintained in a 
thorough state of order, cleanliness, and repair. The decorations 
of the station meter and meter-house, and of the governors and 
the governor-room, were especially admired. In the former, light 
refreshments were laid oat for the benefit of the company. At one 
o'clock the members and friends met in the Board-Boom ; and the 
business was proceeded with. 

' The Pbesibent, in opening the meeting, said he desired to thank 
those present for the honomr they had done him, in assembling in 
sueh large numbers on the present occasion. He also wished to 
i^ier specially to the presence amongst them that morning of a 
member of a family of world-wide fame — Mr. Alexander Siemens, 
of the firm of Messrs. Siemens Bros, and Co. — ^and to welcome this 
gentleman. T^e meeting would presently have an opportunity, he 
hoped, of practically testing the electric railway laid down, under 
the superintendence of Mr. Siemens, on the pier. 

The Honorary Secretary (Mr. Norton H. Humphrys, F.C.S.» 
Assoc. M. Inst. G.E.) read the notice convening the meeting, and 
the minutes of the last meeting at Exeter were taken as read, and 
eonfirmed. 

The President proposed that Mr. W. Cowling, of the Honiton 
Gas-Works, be elected a member of the Association ; and this \7as 
unanimously agreed to. 

On the President inviting suggestions as to the next place of 
meeting, 

Mr. H. CooKEY (Frome) proposed that the next meeting should 
be held at Bristol. He said it was suggested at a recent Com* 
mittee meeting that, as Mr. Fiddes was not a member of the 
Association, he should take an opportunity of mentioning the 
matter to this gentleman, as, of course, the Association would not 
oare to visit a town where their presence wo^ld not be entirely 
acceptable. Consequently, he was now in a position to say not 
only that the suggestion Would have the sanction of Mr. Fiddes, 
but, farther, that Mr. Fiddes would be pleased if it was accepted^ 
and would heartily receive them. 
• Mr» T. W. B. White (Sherborne) seconded the proposition. Ha- 
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rdmarked that Bristol was not only centrally situated, but was near 
South Wales — a district which properly belonged to the Associa- 
tion, and whence they should have a few members. So it would 
afford fiicilities for gentlemen from South Wales to be present at 
the meeting, and, he hoped, to join the Association. 

Mr. H. G. Gbowe (Wellington) said that Bristol was an important 
centre, and there were many reasons which recommended it to the 
notice of the Association as the place for the next meeting. But 
there were other places they had not visited. He should like 
Dorchester 

The President (interrupting) desired to inform Mr. Crowe that 
they hoped to visit Dorchester before long, and in the usual course 
as the residence of the President. 

Mr. Gbowe said if this was the case he would cheerfully support 
the motion. 

After inviting farther suggestions, the President put Mr. Gockey's 
proposal to the meeting, and it was unanimously carried. 

The President remarked tiiat a Director of the Byde Gas Com- 
pany (Mr. H. Pack) was present, and would like to say a few 
woids of welcome to the members of the Association. 

Mr. Pack said he regretted that so few of his confreres were 
present — various business matters having intervened to call them 
away ; but he could say, with regard to each one, that his heart was 
with them that day. They valued Mr. Garnett highly, not only as 
their very able Manager and Secretary, but as a land, hearty, and 
beneficent man ; and they all appreciated most highly the compli- 
ment offered him by the Association in electing him President a 
second time. On behalf of the Directors of the Byde Gas Com- 

gany, he desired to extend to the Association and his friends a 
earty welcome to Byde, and to express a hope that every visitor 
would thoroughly enjo^ himself, have a happy and pleasant day, and 
go home all the better in every way. 

The President then delivered the following 

INAUGURAL ADDBESS. 

Gentlemen, — In assuming the presidential chair of your Associa- 
tion for the second time, permit me to tender my gratefdl thanks 
for the kindness you have evinced, and my high appreciation of the 
honour you have conferred in again electing me President. 

Five years since the Association paid me the compliment of 
holding their annual meeting at Byde ; and to-day, on my again 
occupying the chair, the compliment is repeated, and I can only 
express the hope that the Byde Corporate motto, *^ Amoemtas^ 
Salubritae, Urbamtas" will be again exemplified, and that you will 
return to your homes with as many pleasing recollections of the 
town and people as you experienced on the former occasion. 

In searching for a subject on which to address joxx without going 
over the well-trodden paths of our previous presidential addresses, 
I have thought that a few remarks on the technical education of 
our young Mends in the district who are aspiring to become gas 
managers and engineers, or what Invention calls ** Men of Light 
and Leading," would not be unacceptable ; for whilst I am free to 
confess that there are many men in the profession giants '* at whose 
feet I should be glad to sit and learn," I am nevertheless convinced 



SOUTH-WEST OF ENGLAND ASSOCIATION, 57 

that our young men require stimulating in the acquisition of that 
teohnioal knowledge which will ultimately prove their power. 

Nearly all great enterprises owe their origin to the courage and 
perseveranoe of the so-called ''practical" man. The man of 
Acienoe whose training has led nim to look at once at all the 
details of a prohlem sees so many dilficulties hefore him that too 
often his courage fails him, and he regards as impracticahle that 
which the less highly-trained mind, seeing only one or two steps 
in advance, sets itself to perform. The history of gas manufacture 
offers no exception to this rule. William Murdoch was essentially 
a practical man. The story of his engagement by the firm oi 
Boulton and Watt is too well known to bear repetition. Having 
been sent to Cornwall to superintend the pumping engines erected 
by that firm, he commenced the manufacture of coal gas on a 
small scale, and in 1792 lit up his house at Eedruth with gas ; 
and ten years later gas blazed over the front of the Soho Works, at 
the conclusion of the peace of Amiens. It is unnecessary to trace 
the history of its rapid development, and how it won its way into 
the palace and the cottage, the factory, and the Parliament House, 
until a few years ago it achieved perhaps its greatest triumph 
when the "Moderator" lamps were discarded, and it reipned 
supreme in the senate house of one of the old national universities, 
whose motto, *'Hmc hioem etpocula sacra,** had too long been a 
satire on its place of assembly. It is sufficient for us to call to 
mind that for a long period of its development the manufac- 
ture of gas was, to a great extent, an empirical art rather than a 
systematic science ; and the honoured men who have held the 
prominent positions in the advance have been, with few excep- 
tions, self-educated men, who have won their achievements by 
pluck and perseverance, but without those helps which are now 
within the reach of all. 

But though a new art may for a long time thrive upon enapiri- 
oism, and m&j be equal to all the demands which public opinion 
makes upon it, there is sure to come a time when, from the pres- 
sure of competition, or the education of the public mind, rendering 
it dissatisfied with the existing state of things because it has 
learned that a better condition is. attainable, or from some other 
cause, it becomes necessary to call in the aid of science — that is, 
of the results of systematic observation and experiment, and to 
determine whether the processes adopted are the best and most 
economical yrhich the present state of human knowledge can 
suggest. The manu&cturer must avail himself of the wealth of 
ezperience which is stored in the treasure-house of the man of 
science. The Dartmouth blacksmith and local preacher, Thomas 
Newcomen, constructed a steam-engine of which all the piston 
engines of to-day may be regarded as modifications. His practical 

fenius solved the problem which men of education and of noble 
lood had grappled with in vain; and in one sense his solu- 
tion was complete. He constructed an engine which would do 
the work required of it, and at a less cost than that at 
which it could be done by horses. Newcomen's engine, in fact, 
rendered the sinking and working of deep mines possible. But 
when its performance is compared with that which we now know 
can be obtained from the coal it consumed, it falls ve^ fax short 
of the test ; and bad the development of the steam-engine stopped 
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where Newcomen left it, the face of the world would hove borne 
only an eighteenth century aspect to-day. It was James Watt, 
another essentially practical man, the mathematical insftmment 
maker of Glasgow, who discovered the weak point in Newoomen's 
engine and applied the remedy. From that time to this the pro- 
gress of the steam-engine has been but the slow process of natural 
development, if we except the recent departure taken by Mr. 
Parsons in his steam turbine, with its 25,000 revolutions per 
minute. But Watt was not left solely to the unaided devices of 
his own practical mind. The "separate condenser" was the 
invention of himself alone ; but the train of thought of which it 
was the outcome, had been directed by his constEint intercourse 
with the professors and students of Glasgow University. It waa 
an example of what Clerk Maxwell called ** cross fertilization;** 
and it is the constant and unrestrained intercourse between men of 
science and the men who do the work of the world which it is one 
of the main objects of this address to promote. 

A systematic scientific training is, of course, invaluable to the 
practical man, and will be spoken of more at length presently ; 
but, after all, men whose lives are largely spent in the manufac- 
tory and the office cannot attain the scientific eminence of those 
whose time is devoted to the pursuit of knowledge, and nothing 
else can take the place of constant intercourse between the masters 
of science and those who have to apply scientific principles to the 
operations of the manufacturer. Nor can we conceive of anything 
which will be more conducive to the industrial progress of the 
world. It is like bringing together the producer and the oonsum^i 
The one has obtained the mastery of certain scientific principles ; 
the other requires them for the purpose of his every- day life. He 
may, if he please, employ the "middle-man,** in the shape of text- 
books and treatises ; but that which he will so obtain will be cold 
and lifeless, and devoid of the elasticity which readily adapts it to 
the required purpose. The highest teaching is that which results 
from the contact of mmd and mind. In the imparting of know- 
ledge, it may truly be said that " the letter killeth, but the spirit 
giveth life.** In the intercourse in the laboratory between the 
professor and the student, where both are engaged in similar 
operations, the student drinks in, as it were, the scientific spirit 
from the fountain head; and his habits of thought naturisJIy 
assimilate to those of his master. When he is also engaged 'in 
some manufacturing enterprise, and discusses his difficulties and 
requirements with his teacher, the advantage is mutual. Each 
profits by the experience of the other ; and the combined action 
of the two minds concentrated on the same problem is far more 
likely to afford a solution than that of either working separately. 
We are all conscious of the vastly clearer insight we obtain 
into a question by discussing it at length with a companion^ 
and isboing together all the difficulties which each raises. When 
the companion is one whose training has enabled him to supply 
those elements in which our own minds are deficiisnt, the advan- 
tage is increased tenfold. Such opportunity was afforded to 
James Watt. The local authorities at Glasgow having forbidden 
him to engage in business in the city, because he had not served 
an apprenticeship there, and was a stranger by birth, the Univer- 
sity afforded him the accommodation of a workshop, and emiployed 



SOUTH-WEST OF BNGIJLND ASSOCIATION. 59 

him in the oonstruotion of apparatus for its own requirements* 
Thus sheltered within the walls of thci University, the young 
mechanic soon secured the friendship of many of its members ; and 
Watt's workshop became a favourite haunt of those who were 
specially interested in natural philosophy. From his intercourse 
with Anderson, Black, Bobinson, and others. Watt began to take 
an interest in the steam-engine, and learned Black's doctrine of 
latent heat, which, although not now accepted in the form in 
which Black enimciated it, was nevertheless based upon experi- 
ment ; and, so far, was a safe guide in practice. The result of 
this *' cross fertilization *' was the invention of the separate con- 
denser, and the subsequent development of the steam-engines of 
to-day. 

It may not be out of place here to say a word of warning 
against the popular heresy that theory and practice are frequently 
opposed. A true theory can never be opposed to sound practice. 
It is too little theory which is the source of danger, not too much. 
So much has been said and written lately as to the necessity for 
technical education in all branches of industry that it would be 
superfluous to adduce additional evidence on that question here. 
The elaboration of the bye-products of the manufacture of gas, 
and the losses which this country continues to suffer on account of 
the imperfection of our knowledge of chemistry, have been favourite 
topics among the advocates of systematic technical education. 
It is only necessary to refer to the report of the Boyal Commission 
on Technical Education, and to the Inaugural Address delivered 
last autumn by the President of the Society of Chemical Industry, 
to be convinced that higher education among artizans, foremen^ 
and maniwerB is a necessity in aU our great industries, and par- 
ticularly in the distillation of coal. 

It seems then that the time has come when in gas manufacture, 
as in other branches of engineering and applied chemistry, a scien- 
tific trainmg must become a factor in production ; and we must 
look to the combination of science with practical experience for the 
chief improvements which are to be made in the future. The ques 
tions then arise. What course of instruction should be pursued ? 
and. How is the necessary training to be obtained by young men 
intending to be managers or engineers ? First, as to the course of 
study. It should include French and German, the principles of 
geology, and some of the geological features of the coal measures. 
This may be regarded as part of the general education of the gas 
engineer. A visit to the coal-fields, including the inspection of a 
few typical mines ; and the coke-ovens of county Durham should 
not be omitted. The more systematic training should comprise 
mathematics, as £u: as the student can go, elementary mechanics, 
hydrostatics and hydraulics, graphical statics, including the deter- 
mination of stresses in framed structures— such as roof principals, 
girders, &c. ; the graphic determination of shearing, stress, and 
bending moment in continuously loaded girders ; the strength of 
materials, with reference to the design of structures and machines, 
including practical work with the testing machine ; the transmis- 
sion of power by means of belts, shafting, gearing, &c. ; practical 
geoonetry ; maclune drawing, and building construction ; heat, and 
heat-engines, with special reference to the steam-engine and gas- 
engines ; light, electricity, and magnetism, including the principles 
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of eleotrio lighting and electric transmission of power (an example 
of the latter of which I hope to show yon to-day on the Byde Pier 
Railway — the first electric railway of ordinary gauge constnicted in 
this country on Siemens^s principle, where the power is obtained 
from a 12-norse power nominal Otto gas-engine, and an 8-S.B. 
Siemens d^ynamo) ; practical work in the laboratory in heat, light, 
and electncity, with a special coarse of experimental work upon the 
steam-engine and gas-engine; chemistry, including a systematic 
course of lectures and of chemical analysis, proceeding as £Eur as 
combustion and coal and gas analysis, so as to enable Uie student 
to make a complete analysis of any specimen of coal or coal gas ; 
the elements of the metallurgy of iron and steel ; and, if possible, a 
short course of workshop instruction in the use of engineers' tools. 
To this must be added the free run of a large gas-works, and a syste- 
matic course of instruction in gas manufacture and the chenustry 
of coal-tar products. 

The next question is, How can such a course of instruction be 
obtained by a youth of (say) 16 to 18 years of age, and of average 
education? Twenty years ago it would have been impossible. 
The classes conducted under the auspices of the Science and Art 
Department at that time afforded the only means of scientific 
instruction available in most provincial towns; and even in London 
there were scarcely any institutions in which a curriculum suffi- 
cient for the purposes of an engineer-student was provided. It 
was with engineering then as with medicine half a century earHer 
^ach student had to gain his knowledge from the master to 
whom he was articled. But a system of public instruction under 
the regulations of the Medical Council of Great Britain rapidly took 
the place of the apprenticeship system in the medical profession ; 
and a similar transition is now in progress in the faculty of engi- 
neering. Under the auspices of the City and Guilds of London 
Listitute for the Advancement of Technical Education, evening 
classes in most of our large towns are now being held in mechanical 
engineering, wood and metal tools, electrical engineering, iron and 
steel manufacture, gas manufacture, and coal-tar products. These 
classes, combined with the instruction provided in the Government 
science classes in machine and building construction, mechanics, 
physics, and theoretical and practical chemistry, afford no mean train- 
ing for those who are unable to avail themselves of a more thorough 
and systematic course, and are not to be neglected by those who enjoy 
greater educational advantages. But for engineers and managers 
a higher class of scientific and technical education may be desirable. 
This is now being rapidly provided by the local university colleges 
in several large towns, and especially in the Finsbnry Technical 
College and the Central Institution of the City and Guilds of 
London Institute ; and at fees which place the course of instruction 
within the reach of all. The fees for the complete course vary 
from £9 per annum at the Finsbury College and ^10 per anniun at 
the University College, Cardiff, to about 80 guineas per annum at 
the Mason College, Birmingham, and ^30 at the Central Institu- 
tion* It would take far too long to give an account of the curri' 
4sulum provided for engineer-students at all these estabhshments ; 
but a few features respecting one or two of them will not be out 
of place. The course at the Finsbury College extends over two 
years, and includes mathematics, practical geometry, and machine 
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drawing ; theoretical and applied mechanics, with laboratory prac- 
tice in experimental mechanics; mechanism, light, heat, and 
electricity, including electrical technology, and practical work in 
the physical laboratory; chemistry, including laboratory work; 
French and (German; and the use of tools in the engineering work- 
shops. A gas-engine and steam-engine specially fitted with 
appliances for experimental testing are provided in this depart- 
ment; and the shafting, dynamos, and other appliances used in 
the electric lighting of the college buildings are available to the 
students for experiments with the dynamometer and other testing 
apparatus. The regular course of instruction occupies on the 
average 86 hours per week ; but, in addition to this, there were 
given last session a special course of lectures on '* Gas '* by the 
Professor of Chemistry, and a course on " Gas-Engines " by the 
Professor of Mechanical Engineering (Professor Perry, F.B.S.). 
During the present session a special series of lectures on " Goal- 
Tar Products** is in course of delivery by Professor Meldola. 
Practical instruction in gas-fitting is also provided in the evenings. 
The instruction afforded at the Finsbury College may be regarded 
as sufficient for all except those who wish to fit themselves for the 
most responsible positions. For managers and engineers seeking 
the highest places in the profession, it is desirable that the course 
should be supplemented by one or two years of study at the 
Central Institution, South Kensington ; or, when possible, should 
be replaced by the complete course of study in the Engineering 
Department of that Institution, extending over three years. This, 
with the addition of special training in chemistry during Uie Uiird 
year, will probably leave little to be desired. At the Central 
Institution, which affords the highest class of technical education 
procurable in this country, the student will be provided with the 
most complete appliances which can be obtained, and — ^what is more 
important — will be brought into constant intercourse with some 
of the most eminent teachers of the day. He will aliso have the 
opportunity of carrying out work calculated to enlarge the bound- 
aries of our knowledge and improve our methods. 

There is another college which calls for special mention on 
account of the exceptional position which it enjoys — ^the University 
College of Nottingham, which is the property of the Corporation 
of that town. The gas-works, as well as the water supply of the 
borough, are in the hands of the Corporation ; and while the labora- 
tories of the college and the services of the professors are always 
at the disposal of the Gas and Water Committees and of their 
officers, the college students enjoy the privilege of visiting the gas- 
works and thoroughly ii^vesti^ating all the processes which are 
carried on there. The chemical laboratory is one of the best in 
the country. Special attention is devoted to the chemistry of coal, 
by Professor Clowes; while instruction in the more technical dets^s 
connected with coal-tar dyes is given by a technological teacher. 
The engineering department is provided with a well-equipped work* 
shop ; and those interested in gas manufacture in the neighbour- 
hood should avail themselves of the facilities thus afforded. 

In conclusion, I beg to thank you for your patient attention to 
my remarks on a subject of vital importance to the future well- 
bein^ of our profession. Gentlemen, get and give information; 
and if it is not given to all to scale the lofty heights of science, or 
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fathom the depths of philosophy, there is much that eaoh< can do 
to grasp the leading facts of the naturiJ sciences. Be '* faithful in 
litUe;" and act like those mentioned in Isaiah xli. 6, where it is 
said : ** They helped every one his neighbour ; and every one said 
to his brother, Be of good courage ; " or, in the language of Juc^ 
Payne — 

Do what yea can, being what yoa are ; 

Shine like a glow-worm, if yoa cannot be a star ; 

Work like a pulley, if yon cannot as a crane ; 

Be a wheel greaser, if yon cannot drive a train ; 

Be the pliant oar, if yon cannot be the sailor ; 

Be the little needle, if yon cannot be the tailor; 

Be the cleansing broom, if yoa cannot be the sweeper ; 

Be the sharpened sickle, if yoa cannot be the reaper. 

Mr. T. W. B. White (Sherborne) remarked that the hearty burst 
of applause which had followed the conclusion of the President's 
address almost put out of court what he had to say. The Presi- 
dent had delivered an address which was in one respect like him- 
self — oosipopolitan in character. It was exhaustive m regard to its 
special subject, embracing all the minutue of a gaff manager's 
hfe, and indicating the proper method of training our sons and 
those who would come hfter us. He need not say that the address 
would be carefully read and studied when printed ; and that, when 
conned over by the quiet of the home fireside, its numerous points 
would be properly appreciated. So he had much pleasure in pro- 
posing that the meeting should signify their indebtedness to the 
President for his able address, by repeating the acclamation just 
accorded to him. 

The President desired to thank his Mend Mr. White for the kind 
way in which he had alluded to his endeavours, and said had he 
fiiiled in pleasing the meeting he certainly would have failed in one 
of the objects of his address. He then passed on to notice another 
subject. Since the last meeting, a man of highly cultivated and 
splendid intellect — a man whom they all knew and aU respected — 
had been removed by death. His scientific knowledge was at the 
disposal, not only of gas managers and gas managers' associations, 
but of the whole world. Speaking personally, from the first week 
when he entered the service of Messrs. A. Wright and Go., the late 
Mr. F. W. Hartley had been a firm firiend ; but every member of 
the Association would also greatly regret his death, and the position 
in which his family were left. Before asking the Honorary 
Secretary to read a letter of condolence and sympathy which the 
Oommittee had addressed to the eldest son of their deceased firiend, 
in the name of the Association, he refecred to the Hartley Testi- 
monial Fund, which, he said, now amounted to about ^£1000, and 
mentioned with much satis&ction that the subscription list in- 
cluded the names of several members of the Association. 

The HoNOBABT Secbetabt having read the letters, 

. Mr. W. A. Padfield (Exeter) presented the following paper : — 
ON THE DEVELOPMENT OF A GAS COMPANY'S BUSINESS. 
In considering this subject, which has no doubt received the 
attention of most, if not aU of those engaged in tiie manufacture 
and distribution of gas, it is desirable to inquire why it is that gas 
has not been more generally used not only for private lighting, but 
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for heating and cooking ? I think that the answer is to be found 
in the fsuot that it is difficult for monopolists to make themselves 
popular ; and until this is done, the article supplied, whatever it 
may be, is sure to be somewhat restricted. In my opinion, it is 
most necessary that gas companies should carry out such a policy 
in the conduct of their business as to make themselves fuUy alive 
to the requirements and the convenience of their customers. "Why, 
the very fact of a company having a monopoly excites public sus- 
picion, although we know by experience that such a monopoly, 
judiciously regulated, is the best possible source from which gas can 
be supplied; and therefore it is necessary that gas companies ^ould 
pursue an open and liberal course of action, such as will be above 
suspicion by consumers, and conciliate any local authority with 
whom they may be brought into contact. On the other hand, I know 
that the ^ubhc are difficult to please, both individually and collec- 
tively, as in the case of public authorities who are often unreasonable 
and exacting ; but still we should rather be always ready to yield 
with grace, than court contention upon trifles that amount to 
nothing, and which in the end may produce sufficient dissatisfac- 
tion to engender a troublesome opposition. I hold it to be our duty 
as sufipliers of gas to educate the public into the many ways of 
using it under proper conditions, and with a due regard to economy ; 
for in the economy of gas will be found, I believe, one of the best 
means of making its use popular. 

Another means to this end is that every company should take 
the fittings into their own hands. What manager of a gas com- 
pany has not been blamed for supplying bad gas, when, in point of 
fact, the real cause of complaint was the miserably bad manner in 
which the pipes are too pften laid; and what manager has not 
passed through street after street in his respective town, and traced 
the cause, in a great measure, of a large quantity of unproductive 
main from the fact that the company not naving taken the supply 
of fittings into their own hands, the builders or owners of houses 
would not consent to the too often exorbitant demands of the gas- 
fitters. May I ask you to consider the position of a company if the 
manager or outdoor foreman can go to the builder and offer to lay 
on gas to every house at so much ^r house, the cost not to exceed 
a net profit of 7} per cent. ? In this way I venture to think that a 
very large additional consumption oi gas would be the result. We 
Imow also how reluctant even those who prefer gas light are to 
having their houses in the hands of expensive workmen, when it 
might have been done at a considerably less cost by the gas com- 
pany's men, and without inconvenience. Take a hypothetical case — 
such as the consumer who may go to two or three fitters, and enter 
into some arrangement with one, who may be the most inexperi- 
enced and generally least able to advise; the result being small 
pipes, wrong inclinations, dancing lights, and an insufficient supply 
of gas. Bad gas, of course, is said to be the fault of the company ; 
but this occurs through the ignorance of the fitter, and causes dis- 
content. All this could be avoided if the company took control of 
the gas to the point of combustion. 

It may not be here out of place to quote from The Times of 
Dec. 26, 1884, the following :— '* We have before pointed out that 
gas companies hitherto have not troubled themselves very much 
about the way in which their gas is consumed, leaving that to the 
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gasfiUer, who too often not only possesses no scientifio knowledge 
as regards the proper method of burning gas, but is unable to deter- 
mine the proper size of the pipes in a house for a given consump- 
tion. If the companies were wise, they would either lay down 
rules for the gasfitter to follow, or would take the matter of fittings 
and burners into their own hands* Indeed, if coal gas is to hold 
its own as an illuminant against petroleum oils, on me one hand, 
and electricity, on the other, it would appear to be imperative on 
the companies to see that the gas is properly laid on and properly 
burnt." Now, as regards these remarks in The Times, I am in 
perfect accord, with this exception — viz., that I do not think any 
rules laid down by gas companies for the guidance of fitters would 
be of any practical good ; such rules would probably never be read 
by either workmen or employers ; and hence it is that I advocate 
that all pipes and fittings should be laid and supplied by the gas 
company. 

In these days of enterprise there are not wanting those who will 
not only supply paraffin oil by contract, but who will also under- 
take to trim the lamps and see that all is in order for burning. 
Why should not gas companies carry out the same principle ? The 
thought has often passed through my mind whether arrangements 
could not be made to exhibit some of the most recent and approved 
systems of lighting with (say) one enterprising cabinet maScer in 
every town, who could have his rooms fitted up to show furniture 
not only by daylight, but, by simply dropping a blind, showing how 
such rooms would look in the evening by a modem system of gas 
lighting, which should be carried out under the superintendence of 
the gas manager. 

It is, I feel, quite unnecessary for me to say one word on the 
superior advantages of gas, against methods of lighting by oil or 
other lamps, to members of this Association, who know, probably 
far better than myself, the many substantial advantages in favour 
of the system of lighting in which we are so greatly interested. I 
am aware, however, that as to what I have said and may hereafter 
advance, I may be told that the engineer and manager of a gas- 
works has something fax more important, and already too much in 
hand, to allow him to carry out the matters we are now discussing. 
There is, I grant, a good reason for saying so. The duties of an 
engineer and manager of a gas-works are of a somewhat multi- 
farious character. His responsibilities do not cease where others* 
usually do. He is responsible for the efficient working of a gas 
undertaking by night as well as by day; and for the preparing, 
planning, constructing, repairing, and keeping in efficient order 
a valuable plant. Added to this is the constant care and super- 
vision necessary in carbonizing, exhausting, condensing, scrubbmg, 
purifying, and storing, under circumstances of frequent difficulty ; 
besides the systematic supervision of labour, the keeping of 
accounts, all more or less elaborate, the attention requured to 
consumers' complaints, the testing of gas not only for illuminating 
power but for all impurities, the laying and testing of mains, and 
other matters, as well as in many cases the responsibilities of the 
secretarial department. I can therefore quite understand how few 
are aware of the anxieties, thought, care, and skill required and 
given in order to carry on with efficiency and economy the business 
of a gas undertaking. But taking into account all these fetots, 
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important as they are, I think in cases where it may be beyond the 
power of the manager to deal with them all, an assistant may be 
found who would take charge of the fittings department, under the 
guidance and advice of the chief officer of the company. 

Before closing this part of my paper, it may be asked, What right 
have we to carry on a gas-fitting business ? I take it that the mem- 
bers of this Association consist of two classes — those with an Act 
of Parliament and those without one. The latter consequently are 
simply ordinary trading companies, who exist by the sufferance of 
the local authorities ; and in this case it is clear that they may just 
AS well carry on any other business as that of a gas undertakmg. 
But in the case of those under an Act of Parliament, the usual 
«lause runs thus : " The purposes for which the company shall be 
•established shall be the supplying and lighting with gas the sevend 
turnpike roads, highways, public and private roads, streets, lanes, 
thoroughfeures, squares, courts, alleys, and private passages or 
places, and also the several churches, chapels, shops, taverns, 
private houses, manufactories, warehouses, and other buildings 
within the limits of this Act ; also the dealing in coke, coal tar, 
pitch, asphaltum, ammoniacal liquor, oil, and other matters, the 
products of the coal or other materials which may be employed in the 
manufacture of such gas ; and also the letting and selling or dealing 
in gas fittings, tubes, meters, pipes and aU other articles, and things 
in any way connected with gas-works, or with the supply of gas to 
the oonsu/mers thereof, in such manner as the Company may think 
proper." This clause, I need hardly say, gives the power to do all 
that I am now suggesting. 

I next come to the question of burners ; and must say that, as ' 
gas managers, we are indebted to such men as Sugg, Bray, Bower, 
Wenham, and others for making considerable improvements in 
burners of various descriptions, and which possess more or less 
merit for various uses. It is necessary that attention should be 
given to the best burner for each particular purpose, in order to 
assist in the development of gas, and that the gas should be con- 
sumed on the most favourable conditions ; due regard being given 
to the question of economy. I attach great importance to this 
question of economy. It is desirable that where governor burners 
are not employed, some good gas-regulator should be fixed. With 
a high pressure, the gas is forced much too rapidly from the orifice 
of the burner, and therefore mixes with the atmosphere before it is 
oonsumed ; and, consequently, burns irregularly. The increase of 
pressure does not give a corresponding increase in the amount 
of light, but is BO much waste; hence a great deal of grumbling 
follows. Whereas, in the case of a regulator, this pressure could be 
adjusted and maintained at the rate which is found to give the best 
light for the particular amount of the illuminating power of gas 
supplied. I know that with a flat-flame burner it is not easy to 
get the supply of air regular ; bub Mr. Sugg has overcome this by 
devising a little projecting ridge all round the top of the burner, 
which he calls the '* Table- top " burner. Mr. Bray has also made a 
successfol burner, with a shoulder on either side ; so that the air is 
prevented from coming into contact with the edge of the flame from 
the central orifice. I do not think there is the slightest difference 
in iUuminating power between the burners of Bray and Sugg. 
It is desirable — and this course is adopted by many gas companies 
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— ^that the best form of bnmers should be on show at their offices. 
This has a good effect, and gives the public an opportunity of know- 
ing where to get good burners, and thus not to expose wemselves 
to imposture. Qsa companies can also do much in encouraging 
larger, and a greater assortment of burners — specially suited for the 
specific purpose required. Many of you may have noticed that 
Mr. Sugg has a display of a variety of bad and wasteful burners at 
his show-rooms at Charing Gross, contrasting these burners with 
those of modem make. I am not sure whether this would not 
be a good plan to follow at the offices of gas companies, to exhibit 
to those who may not be satisfied with their consumption of gas ; 
for discontent in any form is very undesirable, and any reasonable 
ground for complaint should at once be remedied. 

Now a few words about globes. It is well known that even in a. 
clear glass globe, there is a loss of light of more than 10 per cent. ; 
ground glass, 30 per cent. ; smooth opal, 52 per cent. ; and painted 
opal, more than 60 per cent. It is therefore necessary that 8om& 
care should be used in the selection of globes, so as to give th& 
best result. 

It is also desirable, in order to satisfy consumers, that they 
should be supplied with meter cards, with directions for taking 
their own meters, in order that they may prove and check tho 
correctness of their accounts. This being done, there can be no 
possibility of a mistake (unless the meter be incorrect) ; and the 
consxuner has it in his power to prevent any waste that he may 
think arises, without waiting for the account to come in. There 
is, further, another point worth noticing. The supply of a card to > 
the consumer gives him the right idea that the company are not only 
desirous that he should have the power of seeing what he is burn- 
ing, and so check any undue waste, but that the company ar& 
deeply interested in satisfying every customer that they are deter- 
mined to carry on their business in an honest, open, and candid 
manner ; and thus, as far as possible, get rid of the suspicioni 
attaching to the accuracy of the meter, which has been so often and 
so unjusQy abused. 

The question of heating and cooking by gas has been taken up> 
by so many companies that I need not say much to recommend it. 
The very fact that it has been so generally adopted is of itself 
a sufficient proof that it has been found alike desirable and pro* 
fitable. I regret, however, that gas-stoves are not so freely used by 
the public as the advantages over coal would seem to warrant us to 
expect. This may be traced to three causes — ^First, in the extrava- 
gance of servants when they are not subject to the keen eye of the 
mistress ; secondly, to the ignorance of the adaptation of a stove, to 
prejudice, and the want of a recess in the scullery to take the stove 
so that the fumes may be carried into the shaft, instead of ascend* 
ing to the upper rooms ; thirdly, to the fact that it is desirable that 
each stove should have a regulator, and the consumption of gas 
reported to the customer, at all events for a time, until he is 
able to see that it is, apart from other advantages, a question of 
cheapness and convenience. I will give you a case in point. It 
was reported to me that a certain consumer was disposed to have a 
No. 10 stove. He was told of the advantages to be gained, and of 
the saving of meat compared with the use of coal. But the gentle- 
man, who was a shrewd man of business, said, ** If I give the stove 
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a trial, I shall have a separate meter, and shall retain it only on its 
merits ; it must prove itself to be, heat for heat, a saving, or I shall 
retnm it." I made a note in my diary of the fact; but np to 
this moment the stove has not been returned. I think, how- ; 
ever, that something may be done in the way of improving the 
character of gas-stoves — ^I mean as regards durability and com- 
pleteness. We should certainly be able to get water sufficiently 
warm for some purposes from the waste heat of the stove, so 
that we may dispense with the boiler, which entails additional 
expNsnse and extra conifumption of gas. I will not weary you by 
giving statistics ; but I am convinced that, considering the large 
and valuable plant which is comparatively idle in the summer, we 
should do all in our power to throw into the whole business the 
living fire of energy, in order to increase the dividend-making 
power of our respective undertakings, and to render them more 
remunerative during the period I have named. 

As regards gas heating-stoves for hire, I am afraid they are not so 
profitable as cooking-stoves. The former are only used for a very 
short time, whilst the majority of the latter are used all the year 
round • But I think it is good policy for a gas company to lend out ' 
a limited number of good heating-stoves, the seeing of which fre- 
quently leads to the sale of such stoves to other customers. Those 
who take up the question of heating and cooking by gas as a means 
of developing their consumption have also the advantage of pushing 
the many contrivances manufactured by such men as Mr. Fletcher, 
for the use of gas as a heating agent. I trust that ere long we may 
find every baker will have his oven heated bv gas, now that it has 
been demonstHbted beyond doubt that it can be efficiently done and 
with advantage to the baker, in point of less loss in the weight of 
bread ; the only doubt being as to the cost of coal versus gas. 

The exhibitions of gas appliances held ihroughout the country, 
although entailing additional work upon managers, have been of 
great advantage both to the gas company and consumer. The 
latter has had the opportunity of seeing the great convenience and 
utility, to say nothing of the comfort and labour saved in adopting 
the use of gas not only as a fuel, but in the many other ways in 
which it can be employed ; and when we consider that not more 
than 7 or 8 per cent, is used for other purposes than lighting, we 
can feel, beyond doubt, that there is a splendid field open for the 
development of gas in all directions — ^a field in which success is 
more than assured, and which only needs the necessary amount of 
energy thrown into it to make its great value felt. For I believe 
that although as a light-giving medium its use has been great, it 
will become more so in the still wider sphere to which gas may be 
applied. 

A feature of gas exhibitions has usually been to have on show, 
in addition to ordinary exhibits, gas-engines in action. This has 
been of great service ; for I know that in one place at least it has 
led to the adoption of ten engines of various sizes, besides others 
in contemplation. The advantage over the ordinary steam-engine 
is obvious, when it is remembered that with a gas-engine you have 
not to get up steam ; that you can start at a moment's notice, and 
stop as readily ; that you have no trouble with coal, dust, undue ■ 
heat, or anxious attention to the water-gauge or safety-valve ; that 
insurances are seldom affected ; and that the labour of the fireman 
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is dispensed with. It is thus not difficult to see that gas-engines 
have a fatnre before them which concerns alike the general public 
and the producers of gas. In the gas-eng[ine we have the means 
by which the gaseous products alone are able to exert an effeot 
equal to that of the entire weight of the coal required for its pro- 
duction when expended upon an ordinarily well-constructed, high- 
pressure, non-condensing steam-engine. That is to say, takmg 
18 feet of gas to be the consumption per indicated horse power per 
hour of the engine, and 4 lbs. of coal as the consumption of the 
steam-engine, the one would nearly represent the gaseous products 
of the other, while the actual weight of material consumed would 
be in the proportion of 1 to 5 or 6. 

One other means yet remains of developing gas — ^it is the 
important question of price. In a paper read some time since, I 
referred to the desirabihty of reducing the price of gas, rather than 
paying increased dividends under the powers of the sliding scale ; 
and I am still of the same opinion. You will remember I ventured 
to suggest the price at which I thought we should aim in a works 
supplying) more than 100 millions — viz., 8s. per 1000 cubic feet ; 
and I would now say, where the consumption exceeds 200 millions, 
let us aim to get it down to 2s. 6d. per IGOO cubic feet, before paying 
any increased dividend. In smaUer companies I feel sure that 
great efforts will be made to reduce the price. 

Having considered our position as monopolists in gas, and the 
various means by which gas may be more generally applied and 
developed, I will now refer to two or three other matters, which 
may have the effect of helping us in the way which I consider 
most laudable — ^viz., to still further reductions of price, notwith- 
standing the temporary check we have received in the value of 
residuals. And here I would mention that something may be 
done towards getting coke used more extensively for household 
purposes. We know that its heating power is far superior to coal. 
Why should we not then take the question into our own hands, 
and — ^instead, as in some cases, of supplying the coal merchants at 
2s. per ton less — employ our own horses and carts and supply direct 
to the consumer coke of the size required, broken by a machine ? 
A careful calculation convinces me that in one case at least it 
would make a difference in the cost of gas of more than Id. per 
1000 cubic feet. In other words, the gas company would not only 
be laying the basis of a steady and increasing demand for coke, 
and meeting the requirements of all customers, but each consumer 
of coke would be assisting at the same time to obtain for himself 
a reduction in the price of gas ; that is, of course, assuming the 
consumer of coke is also a consxmier of gas. 

As regards tar, the market has undergone such a transformation 
scene in price, as to make it a very serious matter to gas companies; 
and the large amount of paths now made of asphalte induces one 
to consider whether this cannot be prepared, sold, and laid by the 
gas company. In this case I think there would be no difficulty in 
getting a fair price. Tar is also now being used instead of con- 
crete, for tanks, &c. ; and in our furnaces instead of coke. 

Lastly comes the question of another residual product, which has 
also of late seriously affected the question of profit. I mean sul- 
phate. I think we may do something in the way of opening up 
a local market for this product, especially as the price of nitrate 



SOUTH-WEST OF ENGLAND ASSOCIATION. 69 

is SO low ; the value of both these products being usually fixed by 
their relative percentage of nitrogen. Good grey sulphate usually 
contains 25 per cent, of ammonia, or from 19*7 to 20 per 
cent, of nitrogen ; and nitrate of soda comes into the market con- 
taining from 15*4 to 15*6 per cent, of nitrogen. In proportion to 
the purity of these manures, the market price rises or falls ; and 
assuming that the nitrogen in both has the same effect as a ferti- 
lizing agent, we may arrive at the conclusion that there is a greater 
amount of fertilizing property in sulphate of ammonia tnan in 
nitrate of soda. There is also this advantage that with rain nitrate 
is more quickly washed out of the soil and carried off; while 
the soil possesses a much greater power of absorbing sulphate of 
ammonia. We can, therefore, with greater confidence recommend 
the latter, and do our best to encourage its use, and thus create a 
demand which will have the effect of increasing its price. 

I am aware that I have only lightly touched on some subjects 
which, to be exhaustively treated upon, would occupy a separate 
paper for each ; but I was desirous to bring under the notice of the 
Association that, on the one hand, whilst I am a firm believer in 
the use of gas, yet, on the other, I feel that complete success 
depends somewhat on the action we ourselves take in laying 
the foundation of all our operations on broad, liberal, and progres- 
sive lines of policy, and of remedying all abuses which may inter- 
fere with, or retard the progress of such a policy. 

I do not wish to be an alarmist, but I cannot help saying that 
electricity has progressed, and for some purposes equals, if not 
excels, our own familiar friend. To Iook at such examples of 
lighting as at the " Healtheries " and ** Inventions," can we doubt 
that such artificial illuminations night after night were anything 
but decided successes ? and can we cJso doubt that for some pur- 
poses at least the electric Ught stands unrivalled? So f&r elec- 
tricity has done gas companies nothing but good ; but now that 
improvements have been effected in electricity, and the inflated 
capitals of electric light companies become more adjusted (and 
greater fiEKsilities no doubt will be given by the Legislature to 
encourage its adoption), we may look to see an advance made in 
this science also, as indeed in many others, some time sooner than 
we expect. We have the power; and let us use this power in 
strengthening and enlarging the position of the gas industry by 
every possible means, and keep our minds free from prejudice, so 
that we may in all firiendly rivalry watch the progress of events. 

It is a question for consideration whether it would not be 
desirable for each District Association to prepare some general 
hints on gas lighting, ventilation, &c., calling attention to the most 
improved system of gas lighting for various kinds of places ; so 
that architects and others may have brought under their notice, by 
the manager of every gas undertaking, the advances made in the 
science of gas lighting ; that attention be specially directed to 
thorough ventilation, and to the necessity of having in every house 
a suitable place for the gas-stove, and so hasten the time when we 
may hope to look upon gas as the friel of the present, as well as of 
the friture. 

I have now to thank you for your attention and patience in 
following me through my hastily-prepared paper. The points 
which I wish the discussion to turn upon are these : Is it, or is it 
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not, desirable for all gas compames to take into their own hands 
ihe fitting np of all houses, &o., with a view to the development of 
|;as, or should we still leave onrselves in the hands of fitters, with 
its attendant evil ? Is it, or is it not, desirable for all gas com- 
panies to take up the question of heating and cooking by gas, and 
supplying all approved appliances having; for theur object the 
extended use of ^as for every puriK>se to which it could be api>lied ? 
And then the third and last question — ^Is it, or is it not, desirable 
to extend the trade for all products in opening up, where neces- 
sary, a market for coke, not only for the foundry, but broken up 
for the stove and the parlour fire as well as the kitchen, or in any 
other way than now suggested ; and further in the more general 
use of asphalting, &c., during, at all events, the low price of tar ; 
and in endeavouring to obtain a local trade for sulphate of 
ammonia ? There are many here who can give us their valuable 
experience on some, if not the whole, of the points I have named ; 
and to those who have not yet taken the matters referred to in 
hand, I would venture to ask them to give full consideration to the 
subject. If it is desirable I should like to see every gas company 
adopt the course indicated, not only within the limits of the Asso- 
ciation, but in every town and city in the United Kingdom, where 
not already carried out. An impetus would then be given to the 
gas interest, the benefit of which would not only be felt by the public 
and the shareholders of gas companies, but should be of correspond- 
ing advantage to the engineer and manager, who certainly has a right 
to feel this in studying the wants and the requirements of others, 
and of carrying out to a successful issue the development of a 
business, whose due performance requires no ordinary capacity, 
and ceaseless responsibility. I am aware, however, that in many 
towns there may be a determined opposition to the course suggested, 
and hard words spoken by those who may be deeply and personally 
interested ; but the engineer and manager will, I maintain, have a 
right to feel that he at all events has endeavoured to live so as to 
leave an inheritance of more value even than all other rewards — 
the satisfaction of knowing beyond all doubt that the still small 
voice of conscience whispers its approval, and the path of duty has 
been daily trod with firmness, determination, and courage. 

Discussion. 

The Pbesident thought that a good discussion might be held on 
the subjects treated by Mr. Padfield ; but he must ask the members 
to be prompt and concise in their remarks, as the time for closing 
the meeting was rapidly drawing on. 

Mr. H. CocEEY (Frome) remarked that he took the President's 
hint, and at once rose to say a few words upon the paper, to which 
he had listened with great interest. When he entered the gas world 
(which was about 1832, or more than 50 years ago), the question of 
gas-fittings was the great question of the day. In many towns 
the gas company, having suffered from the ignorance or careless- 
ness of gas-fitters, had taken upon themselves the monopoly of the 
gas-fittings, and had, in consequence, become very unpopular ; the 
consumers considering that the company already had a sufficient 
monopoly in the supply of gas. When Mr. Barlow, sen., came into 
the Somerset and Wilts district, and began to light several towns, 
the question was still very much before the public mind, and this 
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gentleman invariably reoommended that the gas oompanies shotdd 
not seek to monopohze the gas-fittings, as they wonld thus aronse 
the ill-will of those who womd otherwise become their friends, and 
^et a bad name from those who otherwise would be willins to assist 
them. At that time there were interests rival to the newly 
'established gas midertakings in every town, and by tiiese the 
public dissatis&ction was fostered sOioL hounded on ; so that the 
view taken by Mr. Barlow was the wisest, under the circumstances. 
In £ict, be had observed, in spite of the &ults and troubles caused 
hy the ignorance of fitters, that in towns where this advice was 
followed the undertaking prospered to a' greater extent than in 
places where the fittings were monopolized by the company. But, 
•at the same time, the question was one to which there were two 
«ides ; and, speaking of the present time, he should not like to say it 
would be ani^imitigated evil if the companies took the latter course. 
He certainly thought every gas company should keep a good sta^ 
"Of workmen and stock of materials ; but would prefer not to see 
any attempt at monopoly — the public being left perfectly free to 
•empby the company or any fitter as they thought fit. As to the 
, second question raised by Mr. Padfield, nis views were differenjb. 
JiVeiy gas company should keep on hand a stock of the best kind 
•of stoves, and afford the consumer every opportunity and induce- 
ment to select a stove suited to his particular purposes, by letting 
the same on hire at moderate rentals, and being as liberal as pos- 
sible in the matter of fixing them. Let them make it as easy as 
possible for any consumer to get a stove. But, in this as in the 
first question propounded by the author of the paper, he thought 
there should be no attempt at monopoly, and that every fitter in 
the town should have a fair chance. 

Mr. T. Haedick (SaUsbury) very much deprecated the idea of 
^as companies becoming gas-ntters. One of the most satisfactory 
•examples in his experience of gas-fittings in a house was put in 
^mder the superintendence of a London architect, who laid a |-inoh 
iron pipe up to every gas-burner, and a l^-inch service. He knew 
these premises for many years, and the house was one of the best 
he had ever seen for gas lighting. 

Mr. T. W. B. White (Sherborne) said the questions submitted by 
Mr. Padfield were so important that they should not be allowed 
to pass without a full discussion. He would slightly alter the first 
•question, and put it thus : Was it desirable that gas companies 
43nould take up the gas-fitting department with a view to the 
development of the uses of gas, or, on the other hand, should they 
leave it wholly to the fitters as at present ? He held that they 
«hould take up the fittings, but without any attempt at monopoly, 
iuid open to any fair trade competition. Perhaps this was not a 
vei^y important matter to large undertakings ; but with small gas 
•compames the proper supply of gas to the point of combustion was 
•everything. In his own experience, the Sherborne Gas Company 
would not have been what they were that day if they had not 
' iiaken the matter of fittings in hand. But he would utter a word 
of warning. The fittings department caused as much trouble as 
sH. the rest of the work put together ; and it was scarcely to be 
lexpectedi even if a good profit was shown upon it, that the 
; directors would give the manager a share of it in addition to his 
• «a^X7 proper. He did not wi^ to run down boards of direotorsi 
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bnt no manager would find that any great personal advantage 
followed the taking up of a fittings department ; it was rather th» 
other way. He did not seek for trade, or to compete with local 
fitters in anjr way ; and all his work was charged oat at one nnifomx 
rate. He wished gas consumers could be convinced that it was best 
for their own interests to nse none but gas pipes and fittings of 
high quality. But really many gas consumers were in the same- 
position as those people who had been objecting very strongly in 
London to the compulisory alteration of their water-fittings, which 
was rendered necessazy by the adoption of tiie constant supply 
i^stem. Gas was to a great extent a " constant supply " system.. 
He did not believe in gas-fittings at cost price ; he thought that 
this department should be a reasonably profitable one. But h& 
did say that it was the duty of every gas company to keep a stock 
of the best material and appliances, and supply and fit up the samo 
at the lowest fiiir price. They should keep all the newest and 
most approved apparatus in stock, and endeavour to increase the- 
trade in this direction. 

Mr. J. H. HoppEB (Glastonbury) felt considerably interested in this- 
question, as about eight months ago he extended his gas supply to 
an outlying district. In the hope of encouraging the consumptioi^ 
of gas, he fitted up a show-room there, and announced that he was* 
wimng to supply fittings, pipes, &c., at cost price, and the same as- 
regarded labour — ^he chargeid simply the fitters* wages. Of a few 
consumers, only about one-half patronized him for gas-fittings, so- 
he did not derive much advantage from the plan. He was decidedly 
of opinion that some restriction on the employment of incompetent 
gas-fitters was needed. 

Mr. W. Osmond (Dorchester) agreed very much with Mr. White* 
He thought it desirable for a company to keep the fittings in their 
own hands ; but if there was a good fitter in the town, there was< 
no objection to the consumers employing him. In his experience^ 
however, the better class of consumers were glad to leave the wholo 
matter to the gas company. As to the question of letting gaa 
heating and cooking stoves on hire, they had taken up this subject- 
largely at Dorchester, and with very satisfactory results as regarded 
increasing the consumption of gas. But he found that a day of 
reckoning would come m regajrd to the wear and tear of the stoves.. 
Notwithstanding this, he believed in gas companies doing all irk 
their power in the way of introducing gas-stoves. Turning to the- 
disposal of sulphate, its value as a manure only needed to bfr 
brought before agriculturists and others likely to use it, to ensure a 
ready sale. Only the previous week he sent out 200 circulars treating^ 
of the uses of stuphate ; and already orders for several tons had been, 
received. With the low prices of tar and ammonia staring one in 
the face, it was really imperative for gas managers to do what they 
could in the way of establishing a direct trade in sulphate of 
ammonia. He was sure the present discussion must be productive' 
of very considerable good. 

Mr. J. G. LivESAY (Ventnor) thought that the •* servant difficulty"' 
stood in the way of letting out gas-stoves. In these days people 
had to do with the modem servant, who was trained in the higher 
branches of education, but had been taught nothing in the way of 
how to scrub floors or keep things clean and tidy. As the stoves- 
were so badly kept, he thought that selling them out-right was^ 
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preferable to letting them on hire. They might be supplied for a 
month on approval, and then either sold or returned. 

Mr. J. Lowe (Weymouth) said that, when he first started as a 
gas manager, he thought himself a clever young man, and amongst 
other things he went in for giving up fittings. But some of Uie 
best consumers of gas began to drop off; and eventually he was 
obliged to resume the fitting department, to save the business. He 
was sure that, had he fj&iled to do so, the business would have gone 
to the dogs. At the same time the question was many-sided. 
Where there were good gas-fitters, and a fur competition amongst 
them, it would not be wise for the gas oompanv to seek to mono- 
polize the trade, though there was no reason why they should not 
keep a shop and ti&e a share of the trade in a fair way. They 
should always show that they desired to advance the interests of 
the consumers, and thus secure their good will. 

Mr. H. G. Cbowe (Wellington) said that at Wellington it was his 
fortune to follow a lessee who objected to supply gas to new con- 
sumers unless he was also employed to do the gas-fitting work. 
The result of this policy was that the gas business nearly came to 
nothing. The first quarter's rental he collected did not suffice to 
pay his salary. But, for various reasons, he decided not to under- 
take the fitting business. He announced himself as open to advise 
anyone as to the best way of carrying out any application of gas, 
and he published a list of gas-fitters who had agreed to accept and 
carry out work under his supervision. The results of this plan 
were in every way satisfactory. 

Mr. Stephenson (a visitor) said he should like to be allowed to 
say a word as to the uses of sulphate* He was, firom practical ex- 
perience, certain as to the value of this substance as a manure ; and 
there was no necessity for any gas company to send such a valuable 
material away, if they would only take the trouble to develop a local 
demand for it. It was the greatest pity in the world to send away a 
material, and to pay carriage for it, when they could sell it to their 
neighbours. 

The President remarked that in 1848 he succeeded a lessee of 
the gas-works who was a fitter. But the trouble and nuisance 
connected with the carrying out of the fitting work by the Company 
was such that he was compelled to give it up, and make a free trade 
of it. The gas-fitting companies established under the auspices of 
the gas companies in Portsea and other towns, for tiie purpose of 
carrying out gas-fitting work in an efficient manner, were a good 
idea. Mr. Padfield had alluded to the electric light ; and he (the 
President) had in his address advised all young men intending to 
become gas managers to make themselves acquainted with it. Ho 
could remember when the first telegraphic message was sent across 
the Serpentine by Baine ; and with regard to electricity, he could 
only re-echo the words of the poet : " What mighty things from 
minor causes spring." He would, in all seriousness, recommend 
his hearers to study the Book of Job, and to see what was there 
recorded about electricity and the powers of Nature. He did not 
believe in the extinction of coal gas ; but the future would call for 
more highly-educated and better-trained men as gas managers 
than the past ; and a careful study of the works of Nature would 
fit and prepare them for maintiaining their position. Before dosmg 
the discussion, he wished to express the thanks of the Association 
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to Mr. PadBeld, who bad treated his subject in an able, admirable, 
and exhaustive manner. 

Mr. Padfield, in replying, said he thought that the discussion 
had contributed excellent evidence in support of the position he had 
taken up. All gas managers desired to increase and develop the 
use of gas; and this carrying out of fitting work would form a 
link between them and their customers, and afford opportunities 
for pushing the use of gas that could not be obtained in any other 
way. He was much obliged for the kind reception accorded to his 
paper. 

The President said that, owing to want of time, the remaining 
items on the programme — Mr. Osmond's paper on ** Purification," 
and Mr. Crowe's question as to the use of tar as fuel — ^must be 
postponed, and would be placed first on the agenda paper at the 
next meeting. 

Mr. T. Hardick (Salisbury) said he had been asked to propose 
a vote of thanks to the readers of the papers. Time had only per- 
mitted of one paper being taken, so there was only one reader to 
thank. Mr. Padfield had, however, earned their gratitude for the 
admirable way in which he had placed his subject before them that 
day ; and he (Mr. Hardick) proposed that a hearty vote of thanks 
be accorded to him. 

Mr. Lowe seconded the proposal, and it was carried ; and the 
business of the meeting concluded. 

The party were then conveyed by a special train (brought on 
to the works' siding) to the pier head, where a modem application 
of gas to the purposes of locomotion was to be seen. Messrs. 
Siemens Bros, had put down plant for working the ordinary 
tramcars on the Byde Pier Bailway, half a mile in length. The 
prime motor is a 12-horse power gas-engine, fitted with self- 
starter, anti-fiuctuator, and all the latest improvements. This is 
connected by a patent leather-link belt to a Siemens dynamo, which 
revolves at the rate of 1000 times per minute, and gives an elec- 
trical power of 60 amperes 120 volts. These, together with the 
necessary gas-meter, &o., are handsomely finished and gilded, and 
enclosed in an ornamental engine-house glazed all round with plate 
glass ; the whole forming a strikingly elegant structure in a 
prominent position near the pier gates. From the dynamo the 
current is conveyed to a positive conductor of channel iron, 
running alongside the railway, and supported at a height of 
about 12 inches by insulated brackets attached to the sleepers. 
The ordinary rails are used for the return current. They are 
made of steel, and joined by iron connections electrically welded 
to them. A motor is contained under one of the oars; and an 
arm carrying a spring-contact extends from this to the positive 
conductor. Each train is capable of carrying 13 tons ; and it travels 
at about 12 miles per hour. Each journey is thus effected in 
^ minutes ; and at a cost of less than Id. for gas. 

Having examined the machinery and taken an experimental trip, 
the party assembled in the Boyal Pier Hotel, where they wezje 
entertained at dinner by Mr. Garnett. 



SCOTTISH GAS MANAGERS. 

ANNUAL MEETING, MAKOH 23. 

[This was the third meeting of Scottish Gas Managers, held in 
virtue of an arrangement made shortly after the West of Scotland 
Association was merged in the North British Association. It was, 
like its predecessors, a purely informal gathering, to allow of friendly 
intercourse and a comparison of notes ; and, as before, it took place 
in Glasgow — the convener being Mr. J. M* Gilchrist, of Dumbarton 
— ^under the presidency of Mr. B. S. Carlow, of the Arbroath Cor- 
poration Gtus- Works, a former Secretary and President of the first- 
named Association. As these are not strictly Association meetings, 
the proceedings thereat have not hitherto been included in the 
volumes of collected Transactions ; but the subjects under considera- 
tion on the present occasion are deemed to be of sufficient import- 
ance to the general body of gas managers to justify their inclusion.] 

Mr. Gablow, on taking the chair, expressed his pleasure at seeing 
60 large a gathering of gentlemen connected with gas affairs in 
various parts of the country ; but at the same time he regretted 
the absence of a number of others who, from a variety of causes, 
had been unable to be present. After some further remarks, he 
proceeded to deliver the following 

Address. 

Before touching upon the few points to which I mean to direct 
your attention to-day, allow me to thank you heartily for the 
honour you have done me in electing me to be your Chairman. 
This is the second occasion upon which a similar honour has been 
conferred upon me ; and, therefore, I think I have good reason to 
feel proud. In my own humble sphere I endeavour to do my 
duty. If in this chair I fail, the fiEulure shall be of omission 
and not of commission ; and for it, at the onset, I crave your 
indulgence. 

I honestly confess my inability to lay before you any appro- 
priate estimate of the advances which have been made in the 
science of gas manufacture since last we assembled in this city ; 
but this does not give me much concern, because these meetings 
are of an informal character, and the task is not one that I am 
expected to perform. In the remarks I am about to make, I am not 
bound by any hard-and-fast line ; nor are you, gentlemen, as in our 
more formal gatherings, prevented from discussing such matters 
as I may allude to in my brief address. 

Meeting in Glasgow, the commercial capital of Scotland, and the 
/Second city of this great empire, we naturally feel inclined to give 
.prominence to the resolution which the Corporation have recently 
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adopted to reduce the quality of the g^ supplied to the citizens, 
because it is not only a novel measure in this city, but, if persisted 
in, must be regarded as introducing a new era in the history of gas 
supply in Scotland. The eyes of all Scottish gas managers have been 
directed to Glasgow ; and I am sure we have all read with deepen- 
ing interest the debates for and against adopting this policy. I shall 
not attempt to discuss the reasons which eventuallv led the majoritrjr 
of the Corporation to resolve upon making a change ; indeed, it 
would be out of place on my part to do so. But, as ^s managers, 
we cannot refrain from considering the broader question involved^ 
namely, whether it is better for the community, taking all the cir- 
cumstances into consideration, that they should be supplied with a 
low, instead of a high illuminating gas. I may, however, in pass- 
ing, be permitted to say that while we cannot, with any assurance, 
foretell the result of the movement in Glasgow, because we are 
not familiar with the minuticB of the arrangement, we may yei 
hazard a guess. Our knowledge and experience tell us what we 
may reasonably anticipate ; and I trust that you, gentlemen, will 
not hesitate to give expression to your opinions, be they in favour 
of, or adverse to the question which the Glasgow Corporation have 
broadly raised. Speaking for myself, I must say that I do not 
favourably regard any reduction in the illuminating power of the 
gas supplied in Scotland, be it in the wealthy city of Glasgow or in 
the poorest village in the country. As you may suppose, I draw 
a sharp line of distinction between Scotland and England. Here 
we have (as yet, at any rate) abundance of material from which to 
manufacture gas of high illuminating power. Our plant is adapted 
to this manufacture, and our canalization is ill adapted for the 
transmission of gas of a poorer quality. South of the Tweed, on 
the other hand. Nature has been less lavish in storing coal capable 
of yielding a large quantity of rich gas. But even here the law of 
compensation operates for our English brethren. Although com- 
pelled to work with a coal affording a lower yield of poorer gas, it 
yet produces a finer coke. The works and the canalization of the 
Enghsh engineer are fitted for making and passing the necessarily 
larger quantity of poorer gas to the consumer ; and although the gas 
per 1000 cubic feet is cheaper in England than in Scotland, yet per 
unit of light I think we can boast of being ahead of the majority of 
English towns for cheapness. 

Having abimdance of good coal in Scotland, capable of furnish- 
ing gas of from 26 to 28 candle power, the question immediately 
presents itself, Why should corporations, who ought to manufac- 
ture gas, not jfbr a profit, but for the benefit of consumers, resolve 
to manufacture and sell an inferior article? Even doing our very 
best, gas engineers have to listen to a great deal of grumblin]g 
on the part of the public ; and I fear if corporations, following the 
example set by Glasgow, decide upon reducing the quality of gas 
in their respective towns, the grumbling vdll be louder and more 
pronounced. The argument has been advanced by those who desire 
the change, that the public do not know how properlv to consume 
rich gas ; and, further, that the difference in value between (say) 
22 and 25 candle ^as is so inappreciable that it is not worth me 
expense incurred m providing it. Now, if in the past, or even in 
the present, the consumers have not known how properly to bum 
rich gas, will they make any better use of the poorer quality of th» 
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gas with which it is proposed to supply them ? I am afraid that 
onr knowledge of human nature will compel us to answer the query 
in the negative. Those consumers who have ample fittings, and 
who adopt the precaution of using burners suited to the character 
of the gas and the pressure at which it is supplied, may experience 
little or no inconvenience in the matter of light when the change 
is brought about. But we must not overlook the fact that such 
oonsumers are in the minority. The majority will pay no more 
attention to fittings and burners with the poor gas than they have 
been in the habit of doing virith the rich gas ; and if I am right in 
this conclusion, then we shall hear deeper and louder expressions 
of dissatisfaction in the future than we have overheard in the past. 
I do not hesitate to say that this will be an unfortunate circum- 
stance for the gas industry, hampered as it is at present on the one 
hand hj a falHng market for residuals, and on the other by the 
competition of the electric light. An effort is evidently to be made 
to teach consumers how hest to bum 22-candle gas. Why not 
teach them how to bum 26-candle gas ? The trouble of educating 
will be the same ; and in the latter case there would be greater 
likelihood of better results being produced. In discussing this 
subject, one important point seems to have been overlooked. The 
consumer purchases not volume (although for volume he is com- 
pelled to pay) but light ; and, upon economical as well as upon sani- 
tary considerations, it is better for him that the medium affording 
light should be in a concentrated rather than in a dilute form. 
If the matter were left entirely to the decision of the gas engi- 
neers, I am certain that in Scotland the majority would unhesi- 
tatingly pronounce in favour of supplying the best article that 
the material in the market can produce. Why should we build 
brick houses when we have abundance of stone at our command ? 
Why should our fiur fiiends wear paste instead of real stones, and 
rock crystals instead of diamonds, when the funds and the genuine 
articles are within their reach? The analogy here suggested may 
not appear quite d propos, but at any rate it indicates the line of 
ihougnt running througn mv mind.. 

The assertion that the public do not know how properly to bum 
rich gas leads me to say that I fear we — gas engineers — ^have not 
in the past given this subject the close attention it deserves. We 
have been so engrossed in the endeavour to produce gas econo- 
mically, that we have, in many instances, overlooked the mode 
in which our customers have used the material we have manu- 
factured. Of course it is not our duty to supply the apparatus ; 
but we should perhaps have shown more zeal in telling our consti- 
tuents the best means of getting the highest results from the gas. 
In the earlier years of the industry, when less was known of the 
capability of gas, the overlook was quite excusable; but now, with 
such a variety of cheap and efficient burners in the market, the 
same excuses cannot be pleaded. We shall greatly popularize the 
use of gas if we imitate the exaniple of Mr. John M*Crae, of the 
Dundee Ghis-Works, Mr. James M*Gilchrist, of the Dumbarton 
Gas- Works, and others, and at fitting times demonstrate to the 
various communities in which we reside how easy it is to get better 
light from the gas supplied than is being obtained ; and this, too, 
not at any additional expense, but at a positive saving. We have 
many incentives to the fulfilment of this duty — ^that is, to carefully 
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manqfaetare gas, and stadionsly see that the consumer is TnnTnwg 
the best use of the material supplied to him. I am by no means 
an alanm8t,l}ut I cannot close my eyes to the fiBtct that the electrio 
light is miJdng steady progress. Since the year 1879, when the 
great scare had j^aralyzed the holders of gas scrip, we have seen 
introduced many improvements in the mechanical means of gene- 
rating electricity, and in the character of the lunps for utilizing it. 
By these means the production of tiie light has been cheapened ; 
and althouf^h, light for light, it is still &r dearer than gas, yet the 
recent &11 m the market for residuals warns us that the prosperity 
with which we are all associated must depend in the future mainly 
upon an increased sale of gas, and this m turn depends upon its 
purity, brightness, and cheapness. 

Hitherto we have been greatly aided in our efforts to comply 
with these conditions by the revenue derived from tar and liquor. 
This source of revenue is much exhausted at the present moment ; 
and I am not sure whether we are justified in assuming that we 
may soon expect a return to more satisfactory conditions. The dis- 
coveries of Perkin and others, of aniline and alizarine, gave tar a high 
value for a long time. The foil in value which we now experience 
is not so much because there is less demand for these dye com- 
pounds, as because there is such an increased quantity of tar in 
me market from various industries. But we are not to assume, 
because there are so many different makers in the field, that therefore 
the price of tar will remain stationary. It is well enough known that, 
so far as investigations have proceeded, there are about 120 or 130 
compounds in coal tars. Science has not yet considered the full 
value of all of these ; but I observe that a German chemist has . 
succeeded in extracting from coal tars a substance to which he 
gives the name of ^' saccharin.*' Two hundred and thirty times 
sweeter than sugar, this substance possesses peculiar properties; 
and in many of our industries, as wdl as in medicine, it is likely 
to play an important part. I am sansuine enough to hope that 
farther chemical research will disclose the presence in tar of com- 
pounds which will raise its present value. Meanwhile, however, 
we find many gas engineers advocating the burning of tar in our 
furnaces. Each engineer will be g^ded by questions of economy in 
the course he pursues. The use of tar to heat retorts is by no means 
a novel idea. It has been practised in Scotland by many engineers ; 
but we have no experience, so far as I know, of the economy of the 
policy. At first sight, one cannot but feel that it is akin to waste 
to throw into the furnace a substance so full of valuable com- 
pounds, when some of these, at any rate, might be employed in 
enriching the gas we make, and that, too, without the additional 
expense of cannel, which seemed to influence the Committee of the 
Glasgow Corporation. Supposing, however, that a number of us 
resolved to use tar as fuel, we should thereby increase the stock of 
coke ; and in some districts, where it is difficult to dispose of coke, . 
there would be serious loss. 

All the considerations which I have advanced lead to this con- 
clusion : That it would be a mistake to reduce the quality of gaa 
in the hope that thereby we may be able more successfiilly to com- 
pete with other lighting agents. I think, however, that if we are to 
continue to supply high-quality gas at present rates, we must not 
place our dependence for aid so much upon revenue derived from . 
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iBsidnals as upon revenue accruing from an increased sale of gas, 
and upon tlie constant employment of plant which has absorbed 
so much capitflJ. The demand for gas must be encouraged in all 
possible ways — ^for private as well as for public lighting, for 
cooking, for heating, and for motors. The field is extensive ; and, 
to a large extent, it lies fallow. Vigorous working and cultivation, 
I make no doubt, will bring its reward ; and thus, though the value 
of residuals should not increase, we shall still be in a position to 
supply good gas at a low price. 

Turning from this important question to that of gas purification, 
I have to observe that we are not surrounded by the same difficul- 
ties in Scotland that seem to attend on our English and Irish 
brethren. True it is we here use lime much more extensively for 
the removal of impurities in the gas than in England. By this means 
we get a purer article. Any advance, however, in the manufacture 
and purification of gas, whether made at home or abroad, is worthy 
of, and I am sure will receive, our most careful consideration. 
Ever since gas was made on a practical scale, this matter of purifi- 
cation has been a stumbling-block. There can be no doubt that the 
emptying of lime purifiers gives rise to anything but thepleasantest 
of smells ; and if the gas-works should be situated in a densely- 
populated district, we can scarcely wonder at the grumbHng of 
the inhabitants. The gas engineer does his utmost to mitigate the 
smells ; and he generally tries to arrange the time of changing a 
purifier so that uttle or no nuisance may be experienced by the 
public. The foulest- smelling compound in the waste lime is the 
sulphuretted hydrogen ; and whether oxide of iron alone, or lime 
alone, or a combination of both is used, this compound nauseously 
asserts its presence. Any process which successfully effects its 
decomposition must be welcomed. That such processes are in 
existence we all know; and it may be well if any of the gentlemen 
present, having practical experience of them, would give the 
meeting the benefit of that experience. The two to which my 
attention has been directed depend upon the access of air to the 
purifiers, but in such minute quantities that the illuminating power 
of the gas is not perceptibly affected. The one process has been 
patented by Mr. Hawkins, of Wigan ; and the other is advocated 
by Professor Wanklyn — a chemist of European reputation, and 
who for some years has been closely identified with the system of 
coal liming patented by Mr. Cooper. Mr. Hawkins, as I under- 
stand his patent, carburets the air with the lighter hydrocarbons 
contained m the tar, and then admits it to the oxide purifier. In 
the reactions that follow, the oxide of iron is revivified, the sul- 
phuretted hydrogen decomposed into sulphur and watery vapour, 
and the gas (punfied from sulphuretted hydrogen) is enriched by 
the Hghter hydrocarbons admitted to the purifier along with the air. 
The other system is simply to admit a percentage of air to the 
purifier along with the gas; and the same result follows, minus the 
carburetting of the gas. But here Professor Wanklyn sa3rs he has 
made a discovery which is not only of interest from a chemical 
point of view, but seems to have an important bearing upon the 
economy of gas purification. He asserts that the sulphur resulting 
from the decomposition of the sulphuretted hydrogen acts as the 
oxygen carrier — ^in short, that the sulphur, and not the oxide alone, 
acts as the agent in the decomposition of succeeding volumes of 
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snlpburdtted hydrogen. His theorv gains support from the faot 
that he has, at Tonbridge Wells, been redaoing the quantity of 
oxide in the purifiers, until he now uses only one-fourth of the 
original amount ; and yet, after a year or fifteen monUis' ezpe- 
rienoe, he finds the purifier as active as ever. If this is a correct 
exposition of the state of afEjEtirs, then we may be said to be moving 
rapidly towards the period when purification in closed vessels wifl 
become an accomplished fact. We quite easily see that we have 
yet to deal with the bisulphide of carbon, to remove which a lime 
purifier is necessary ; but the necessity for the lime purifier may be 
obviated, as has been contended, by using a preparation of lime 
with the coal thrown into the retort. I do not say whether or not 
this may be the case ; but it is evident that all these operations 
are in the proper direction, and I am sure that we welcome theur 
introduction. 

And now, gentlemen, I think I have trespassed long enough 
upon your forbearance. In the discussion of the points I have 
raised, as well as in the discussion of points to be raised by other 
speakers, I am sure we shall find, matter enough to engage our 
attention profitably during the present meeting. 

The discussion upon the remarks in the address was opened by 

Mr. J. M*Cbae, of Dundee, who said he would have preferred 
that Mr. J. Hislop, President of the North British Association, had 
been the first speaker. Proceeding with his remarks, he expressed 
his indebtedness to Mr. Garlow for his able and practical paper, in 
which he had shown himself to be thoroughly conversant with the 
subject to which it was chiefly devoted. This subject was of 
interest to all to a greater or less extent, and more especially to 
gas corporations, who were differently situated from gas companies, 
as they had no funds upon which to fall back in times of depres- 
sion. Giving the Dundee Gas Commission as a case in point, he 
explained the system on which they worked in estimating their 
annual revenue and expenditure, and stated that they either 
lowered or raised the price as might seem to be required with the 
varying circumstances from year to year. They had in Dundee 
been much affected by the fSall in the price of residual products. 
Beferring to the action of the Glasgow Gas Commissioners in 
yielding to the recommendation of the Gas Committee that powers 
should be given them to reduce the illuminating standard of the gas 
to 22 candles, he said that the statements that had been made in 
Glasgow in support of this policy must be received with a certain 
amount of deference. They were all acquainted with the fact that 
gas suffered a reduction of uluminating power by the cold of winter, 
and that they then found it necessary to use richer oannel coal. 
However, it was light that they sold rather than a given volume of 
gas ; and it was well known that a greater quantity of gas must be 
used in order to get the required amount of light if the quality was 
lowered, so that the gas bills would be certain to increase. His own 
experience, gained during a residence of six years as a gas manager 
in England, had taught him this fact. After speaking of the policy 
guiding gas companies and corporations respectively, and comparing 
gas of 22-candle power, which it was proposed to supply in Glasgow, 
with gas of 26 candles, he said that the latter was a good illuminat- 
ing power; for if the gas was above this quality it contained heavy 
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hydrocarbons which conld not well be consumed. If it had this 
illuminating power, it was good gas, and one that was proper to 
send out to the consumers. Much had been said about ** educat- 
ing " the consumers to bum gas properly ; and he was certain that 
they could be educated to consume 26-candle gas as well as gad of 
lower quality. He could not agree with the Chairman in iJl his 
remarks regarding thQ electric light, of which, indeed, they, as gas 
managers, should take no notice, but rather go on in their en-^ 
deavours to improve their own manufacture, and increase the 
value of gas as a Hghting agent. His own opinion was that their 
greatest opponent as an illuminant was paraffin oil, which was 
now very extensively used in Scotland. Dealing with the question 
of tar at its present low prices, he urged that the commodity, after 
being deprived of its naphtha, should be used as fuel for firing the 
retorts, for which, he said, it could be economically employed, as 
had been abundantly proved by the experience gained at the Dundee 
Oas-Works during the past 80 years. The furnaces could be easily 
altered so as to adapt them to the burning of the tar. He then 
made some remarks upon the purification of gas, and urged that 
the carbonic acid which it contained should be thoroughly removed, 
as, when present in gas, even in small quantity, it had a marked 
influence m reducing its illuminating power. 

Mr. A. Magphebson, on being cidled upon, stated that he was 
much inclined to side with Mr. M*Crae in the remarks he had 
made, but at that stage of the discussion he preferred to wait for 
Some speaker who took a different opinion from the Chairman and 
Mr. M'Crae in reference to the policy of reducing the illuminating 
power of gas. 

Mr. H. AiTKEN regretted that he was unable to join in the dis- 
cussion, as, unfortunately, he had been called out of the meeting 
during most of the time occupied by the Chairman's address. 

Mr. M'GiLCHBiST took up the same position on the question of 
reducing the standard of iUuminating power as that occupied by 
the Chairman and Mr. M*Crae, and announced his desire to make 
a quotation from a lecture delivered about twelve years a^o by a 
gentleman who occupied the highest position in Scotland in con- 
nection with the anfdysis of gas and cognate subjects. [Here the 
speaker was met by cries of " Name, name ; ** but he said he did 
not desire to mention the name of the gentleman. It was generally 
understood, however, that the reference was to Dr. Wallace, of 
Glasgow, who, in his professional capacity, had advised the Glasgow 
Corporation Gas Committee to adopt the policy of reducing the 
illuminating power of the gas to 22 candles. Eventually, Mr. M'Gil- 
Christ was allowed to proceed with the reading of a portion of the 
lecture alluded to, which was, it was understood, delivered before 
the Philosophical Society of Glasgow. The quotation showed con- 
clusively that the opinions which Dr. Wallace held on the subject 
a dozen years ago were not in all respects on all-fours with those 
expressed in the joint report by Mr. Foulis and himself to the 
Glasgow Gas Committee a few months since. Mr. M* Gilchrist then 
proceeded with his own remarks.] All must have been much pleased 
with the address of Mr. Carlow; and as to the selling price of 
gas, he quite agreed with the views of Mr. M*Crae to the effect 
that where gas corporations had been "sailing near the wind,** 
they should rather raise the price of the gas than lower the quality 
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of the commodity. This was a difficulty which the corporations 
mast face. He much regretted that nobody could be induced to 
come forward to Bapp<Hrt the other side of the question. 

No one rising to do so, 

Mr. Macphsbson said that he should like to make a few remarks 
before the discussion was allowed to close. His opinion was that, from 
all points of view, the better the gas supplied to the consumers the 
greater advantage it would be for them. There was a question df 
* * education * ' in connection with the matter ; but he held that the con- 
sumer could be educated to burn gas economically not only up to 
26-candle power, but even up to 86 candles. He would not stultify 
himself, like Mr. M'Crae, by stopping at gas of 26-candle power, 
which this gentleman had thought perhaps the most suitable, and 
which he (Mr. Macpherson) also thought was good gas. He sJso 
made some remarks on the question of " Gas Companies v. Gas 
. Corporations," and went on to discuss the relation of poor and 
rich gas from a sanitary point of view; holding firmly to the 
opinion that the lower the quality of the gas, the greater would be 
the amount of vitiating e£fect on the air in the apartments where 
the gas was burnt. Speaking of the opinions which Dr. Wallace 
held twelve years ago, as shown in the quotation read from his 
lecture by Mr. M'Gilchrist, and comparing them with those which 
he is understood to entertain now, he said he would not nail hirn to 
them ; but he would like to know his reasons for the change made 
in his opinions during the interval. He went on to refer to the 
relation of the specific gravity of gas to its illuminating power and 
to the rate of flow in the pipes ; and remarked that with gas of 
low illuminating power, and for a given quantity of light, more gas 
would be required, and that, as a consequence, more plant would 
be needed. He was at one with other speakers in recommending 
that, in the altered circumstances of the residual products markets, 
the price of gas should be raised, as in the case of gas companies 
this would be necessary in order to provide dividends for the share- 
holders. Beferring to the subject of using tar as fuel, he said he 
had resorted to its use some ten or twelve years; ago but it had 

E roved most destructive to the retorts, and the result was that he 
ad given up the practice. As to the question of purifying gas by 
the use of atmospheric air, he considered that the air left in the 
gas acted quite as detrimentally as carbonic acid in lowering its 
illuminating power ; for in either case 1 per cent, of the diluent 
would reduce the illuminating power to the extent of 6 or 7 per 
cent. He concluded by recommending adherence to the old 
principle of using lime as the purifying agent, to the exclusion of 
oxide of iron. 

Mr. Sutheslakd (tar distiller, of Falkirk), on being called upon 
by the Chairman to speak in reference to residual products, said 
that at present there was an upward movement in the prices 
obtainable for sulphate of ammonia, but that it was very difficult 
to do forward business at the advanced rates. He hoped, however, 
that prices would continue to improve. The fall in the value of 
residuals was largely due to the great production, not only in gas^ 
works, but also in iron- works, coking- works, &c. The burning of tar 
was certainly a question of great importance ; but a furnace could 
be built to resist all the action caused by the great heat of the fuel. 
He recommended that concerted action should be taken by gas 
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oompanies and eorporations to oonstmie a given qnantity of the tar- 
made, and in this way meet the tendency to low prices by keeping 
a certain proportion of the article :out of the market. 

Mr. H. AiTKEN, referring to some of the remarks made by Mr.. 
Maopherson as to the rate at whiph the illuminating power of gas 
is reduced by the presence of air in it, said he could not agree with' 
what had been stated. His memoir w<^d.not at the moment 
famish him with the exact data, but he informed the meeting that 
in the year 1878 he dealt with the matter .in a oommunioauon to 
the Jov/rnal of Gas Lighting [see Vol. XXXI. p. 867] « 

Mr. D. £. EsPLiN (Forfar) observed that the Glasgow Gas Com- 
mittee had used as an argument in favour of their proposed policy 
that they had a difficulty with the owners of rich cannels, whose 
price was. considerably raised ; and he advocated a combination of 
^ood splint coal and cannel for gas-making purposes. • - . • - 

At this stage of the discussion some " cross-firing " tbok place ^ 
regard to the relative injurious effects of air and carbonic add on 
the illuminating power of gas ; and the Chairman stopped the'l^le' 
** passage-at-arms *' by recommending that Mr. Macpherson a^d Mr.' 
M*Crae, who took different views on this point, and whose worlu 
were not very distant from each other, should be urged io insti- 
tute a series of crucial experiments so as to settlie the ve^ed ques* 
tion at issue. No person had yet ventured to take up the defence 
of the Glasgow Corporation on the question of reducing the lllqi;ai-' 
nating power of the gas. Mr. Terrace was appealed to, in the beHol 
that he would be certain to be an advocate of low-power gas ; buff 
lie could not be prevailed upon to say what his opinions were—' 
whether in favour of, or against the poHcy adopted. 

Mr. Lindsay (Convener of the Works Committee of the Dunde^ 
Gas Commission) subsequently addressed the meeting. He sai^ 
he and his colleagues, Messrs. Mitchell and Thompson, had attended 
the meeting in the hope that they znight get some enl^htenmen^ 
on the subject which had proved to be a diffioullnr with the JDundee 
Gas Commissioners ; and they had profited much by the discussion 
to which they had listened. In Dundee they had arrived at the 
6tage when they ipust either reduce the quality of the gas or else 
increase the price. He- had gathered from what the varions 
speakers had said that the proper thing to do was to maintain tl^ 
quality. But what must they report to their brother Commis* 
sioners i He would, certainly like. some speaker to say something 
on the opposite side. 

The Csaibman here called again for a speaker on the other sidef 
but there was no response ; and he recommended that the Dundee 
Commissioners should report that the unanimous opinion of the 
meeting, was in favour of what seemed to be the view of the case in 
Dundee, and against the Glasgow policy. 

Mr. Macpherson, however^ objected to the meeting coming to 
any *' deliverapce " on the subject; believing that the Commis- 
sioners could draw their own conclusion, and firame their report 
accordingly. 

After JBome remarks from other speakers, 

Mr, J.^HaI4i. (St.. Andrews) said there could be no mistake as to 
the voice of the meeting. Then, as to his own views on the leading 
subject of the discussion, he said he had always held the opinion 
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that it was light which they sold. He considered that the Glasgow 
Corporation ought not to have heen referred to at all ; and that, as 
to the fixing of prices, each case most be settled for itself. Gas of 
26-candle power was what he recommended. 

The Chaibman, in self-defence, remarked that he considered him- 
self qnite justified in having introduced into his address the action* 
taken by the Glasgow Gas Corporation. It was in Glasgow tha^ 
the question of reducing the illuminating power of gas rather than* 
raising the price had been brought up ; and it was a subject in^ 
which they, as gas managers from all parts of Scotland, were deeply* 
interested. 

The discussion then terminated. 

Beoenekativb Gas Fibino. 

Mr. M*GiLGHBisT suggested that the^ might now have a discus- 
sion on regenerative gas firing. He said Mr. G. B. Hislop (Paisley) 
had, at the preceding annual gathering, introduced to their notice 
a regenerative system which he had devised with the view of' 
making it suitable for small gas-works.* This gentleman, how- 
ever, had been called away during the proceedings. But he (the- 
speaker) was aware that the system had been adopted by Mr. 
Bobertson, at the Bathgate Gas-Works, and by Mr. J. Mislop, at the^ 
works under his charge at Maiyhill ; and he suggested that these^ 
two gentlemen should give some information in regard to it. 

Mr. BoBEBTSON, in response to the suggestion, said that 'when the* 
Convener of the meeting first proposed to him to say something on> 
Hxe subject, he had declined, on the ground that for some time- 
previously he had not been giving it sufficient attention to make hi» 
remarks of any benefit to his fellow-associates, or do justice to the 
patentee. Latterly, however, he had looked minutely into tha 
matter, and had come to the conclusion that he mi^ht make such, 
observations upon it as would be the means of mtroducing an 
important subject to their notice. The furnace in question was the 
one patented by Mr. G. B. Hislop, with four retorts in the oven ; 
and, on the whole, he found it to act well. But the^ must under- 
stand that up to the present the work in connection with the furnace 
had not been all plain sailing. There had been a great number of 
difficulties to encounter, which he need not mention, but which 
would doubtless be found out by any manager who might adopt the- 
same principle of working. He was glad to say that most of these- 
difficulties had now been surmounted, and that if the famace were* 
properly handled, it would do pretty nearly all that Mr. Hislop 
claimed for it. Up to the present they had only had the experienca 
of their ** big brethren ; *' and he thought those of them wno were? 
of the " lower orders *' should now have their innings. They must 
understand that there were a great many drawbacks in small as> 
compared with large gas-works. Two important items in the latter 
were the advantage of the double bench, and the feMst that the 
retorts could be kept constantly at work. It was to be understood,, 
therefore, that it was in reference to small works that he took hi» 
stand. He claimed four advantages for the regenerative system as 
worked out by Mr. Hislop : (1) The furnace takes 45 per cent, of 
the coke produced to keep it going, as compared with a consumption 

• See Journal of Oas Lt'ghting, Vol. XLV., p. 488. 
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of 75 per cent, by the old system ; thus giving a saving of 80 per 
cent. Two retorts are oharged with coal and two with shale. (2) 
In the damping of the fires there is a great advantage. The pro- 
ducer being filled up at 2.40 a.m., with the damper and air-discs 
tightly closed, it remained so till 8 o'clock in the afternoon, when it 
was opened for the removal of the clinker, with only a small per- 
centage of the heat lost, which was soon regained. By the old 
system, if the fires were damped at 12 o'clock midnight, and opened 
at 6 a.m., they were burnt down almost entirely to ashes, and a 
period of about two hours was required for the heat to be brought 
aap again. This is a particular point in the way of making the new 
system suitable for a small gas-works. (3) The furnace only 
requires to be cleaned once in twelve hours. The clinker should be 
broken up, and the primary air-ports relieved once every four hours. 
Of course, a little fresh fuel must be added occasionally. If possible, 
iihe fuel used should be incandescent. By the old system cleaning 
must be done every four hours, and the clinker broken up every 
liour. (4y The retorts, which have a sectional area of 22 inches by 
14 inches, are charged with 2} cwt. of coal or shale every four hours, 
instead of with 2 cwt. every three hours ; so that instead of eight 
•charges every 24 hours, there are only six, which is a matter of 
importance in small works, where the carbonizing power, equally 
with the holder capacity, is on a limited scale. The following figures 
«how the cost of the arrangement : — 

Producer plates, with door and frames complete j£ll 10 

Bricks, covers, and workmanship • 12 

Excavations and cement 2 10 



Total £26 

l)eing equal to £6 per retort above the cost of the old system, not 
including the royalty of £1 per retort. 

Mr. J. HiSLop stated that at first he had some trouble with the 
new arrangement ; but his experience with it had now become so 
«uocessfid, and the results were so advantageous, that it was his 
intention to extend the system at his works. 

On behalf of Mr. G. B. Hislop, Mr. M*Gilchrist gave an invita- 
iion to the gentlemen present to visit his works at Paisley, where 
the system was expected to be in operation in about three weeks, 
^th all the most recent improvements. Invitations were also 
^ven by Mr. Bobertson and Mr. J. Hislop to visit their respective 
^orks. 

In the course of the farther discussion on the subject, Mr. 
Tbbbage and Mr. Macphebson stated that the Siemens sjrstem of 
regenerative firing continued to give the most thorough satisfaction 
sat the Dawsholm and Kirkcaldy works respectively. 

Gas-Tainted Water. 

Mr. Bobebtson next referred to a case of complaint as to con- 
tamination of water with gas in one of the streets at Bathgate. He 
«aid that for about 100 yards the water and gas pipes ran alongside 
•each other at a distance of from 6 to 12 inches. The water was 
iiumed off during the night, and it was when it was put on again in 
the morning that the smell or taste of gas was perceived ; but this 
^as only at intervals of from two to three weeks. The water was 
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now kept on all night ; and, on inqniry, he found that the con- 
tamination was still complained of occasionally. 

In reference to this matter, Mr. Macphebson, Captain Sloak 
(Port-Glasgow), and Mr. Hall (St. Andrews) made some remarks 
hearing upon a more or less similar condition of things within, 
their experience. The snhject then dropped. 

Next Yeab*s MsBTiNa and Votes of Thanks. 

On the motion of the Chaibman, seconded hy Mr. M'Cubbin, it 
was nnanimoasly agreed to ask Mr. 8. Stewed, of Greenock, to* 
serve as Chairman of next year's gathering ; and, on the motion of 
Mr. Hall, hearty votes of thanks were accorded to the Chairman 
and the Convener, for their efforts to hring about such a successful 
meeting as had been held. 

Subsequently, most of the gentlemen who had attended thd* 
meeting dined together in the Langham Hotel (where the meeting 
had been held) — Mr. Carlow again presiding, and Messrs. Mackenzie^ 
and Macpherson discharging the duties of the vice-chairs. 
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QUABTEBLY MEETING. APRIL 30. 

This Meetmg was held at the Offices of the Wolverhampton Gas 
Company — Alderman Annan (Ex-Mayor of Wolverhampton), the 
President, in the ohair. 

After partaking of light refreshments (which were provided in an 
ante-room), the members assembled in the Board-Boom, and the 
business of the meeting was proceeded with/ 

The President having given the members a hearty welcome to 
Wolverhampton, 

The HoNOSABT Segbetabt (Mr. W. North, of Stourbridge) read 
the minutes of the previous meeting, and they were signed as 
correct. 

On the proposition of Mr. W. Winstanlet (Newcastle-under* 
Lyme), seconded by Mr. B. W. Smith (Smethwick), the following 
gentlemen were elected members of the Association : — Mr. W. S. 
McGregor (Hednesford), Mr. F. L. Bamsden (Burton- on-Trent), Mr. 
P. Thomas (Buckingham), and Mr. J. T. Lewis (Wellingborough). 

Thd Wolverhampton Gas Undertaking. 

. The President : I have been asked to give you a short account 
of the rise and progress of the Wolverhampton Gas-Works. In 
these days, when electric lighting is making some progress, and 
residuals are at so low a figure, we find gas undertakings not quite 
so flourishing as they were a short time ago ; and you will excuse 
me if I do not go into very minute details, but refer you to more 
general points of interest. 

The earliest record in connection with the lighting of Wolver-^ 
hampton with coal gas informs me that a meeting took place on 
July 1, 1820 — ^this being the first assembly of the Company formed 
in pursuance of an Act of Parliament passed in the first year of the 
reign of King George the Fourth, entitled, ** An Act for Lighting 
with Gas the Town of Wolverhampton." At this meeting it was 
agreed that tho name should be the Wolverhampton Gaslight Com- 
pany ; and the -measures to be adopted for carrying into execution 
the lighting of the town were then determined. A call of 10 per 
cent, on the scares was made ; an order was given ' for a common 
seal to be procured, and proper books to be provided for the use of 
the Company; and directions were given for an advertisement to 
be inserted once in the London Cotvrier^ Olobe, and TimeSf and 
twice in ArU^ 3 Birmingha/m Gazette^ for gas lighting engineers to 
send in proposals for superintending the necessary works. It was 
further decided. that application should be made to several persons 
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(whose names are given) to sell the Company land ; bnt it was some 
time before they could obtain any. On the 18th of July some of 
the Committee visited Kidderminster, and inspected the gas-works. 
They arranged with Mr. Bradley, the Engineer there, to prepare a 
specification for lighting Wolverhampton with 800 lights; bat 
nothing more is heard of this gentleman. At the first general 
meeting of the Company held on the 18th of July, there being 450 
shares of i£20 each subscribed for, the shareholders resolved that 
the number should not be increased unless a general meeting were 
called expressly for the purpose. On the following day Mr. John 
Grafton was appointed Engineer of the Company; and it was 
agreed to pay him £800 for the use of his patent apparatus, plans, 
and specifications, and his personal attendance. This gentleman 
had offices in Wolverhampton, and partially constructed the gas- 
works. On the 18th of the ' following November the Company 
agreed to light the town with gas better than i twas being lighted 
with oil, for three years, at J6800 per annum; the lamps to be 
lighted for 21 days in each month, to commence as early as possible 
in the new year. 

On June 23, 1821, the works being partially erected, the Com- 
mittee made a new contract with Mr. Grafton, and agreed to pay 
him jE200 for the use of his patent clay retorts and patent appa- 
ratus for converting tar into gas, for the term of his patents. Mr. 
Grafton's name is never mentioned afber this ; and the Company 
do not seem to have done very well with his patent apparatus, 
although up to this time they had spent JB5418. On the 80th of 
June they advertised for an ** operative man '* to make the gas; 
and at the end of the following month they commenced work. 
They seem, however, to have had to alter the tar method at once ; 
for some of the Directors went to Bristol to inspect the gas-works 
there, and on their return two beds of coal retorts were erected 
next to the tar retorts. On the 25th of July the Committee decided 
that the regular price of gas should be 15s. per lOOO cubic feet, with 
a discount of 5 per cent, to those who consumed (by meter) quanti- 
ties of the value of ^10 to ;£20; 7i per cent., from j920 to ^£80; 
10 per cent., from £S0 to j640 ; and 12} per cent., from £40 upwards. 
Thiis price continued during 1821, with coal at 10s. per ton ; and no 
.dividend was paid that year. In the following table I give some 
particulars as to the price of coal and gas, and the dividend paid, in 
each year up to the present time : — 
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!rhe coals used from 1821 to 1855 were all South Staffordshire thick 
ooid, Sawyer coal, and Heathen coal, yielding per ton at best only 
80CX) cubic feet of gas of from 10 to 12 candle illuminating power. 
Ytom. 1855 very little South Staffordshire coal has been used. 

The Engineers employed by the Company since its formation 
are : Up to June, 1828, Mr. J. Grafton, Messrs. Bichardson and 
Lloyd, and Mr. H. Farkes; from June, 1828, to August, 1826. 
Mr. Luckcock; from August, 1826, to September, 1827, Mr. 
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Searles Lade ; from October, 1827, to September, 1887, Mr. Hodg- 
son; from September, 1887, to July, 1889, Mr. Woodall; and 
from July, 1889, to Jannaiy, 1848, Mr. J. Emison. Between 
January, 1840,' and Jannaiy, 1848, this gentleman ihtrodnced day 
retorts and altered and improved ihe works, as be fdond everything 
in a very bad state — 26 ont of 58 retorts being defective; and it 
was some considerable time before he was able to get the works in 
anything like order. During this time a rapid increase took place 
in the cbnsmnption of gas, so that tiie price was greatly rednced 
dming the first fomr years of Mr. Emison's superintendence. ^ At 
the time he took the management, the Company also obtained 
a first-rate man as Secretary and Clerk. In 1847 a new Company 
was formed to oppose the old one; bnt an amalgamation took 
place, to the mntnal advantage of both parties. The Act of 1821 
was repealed, and a firesh one obtained, restricting the new Com- 
pany to a dividend of not more than 10 per cent., and giving them 
power to increase their capital to J£44,480, in 4448 shares of £10 
each. The new Company appointed Mr. J. Ennson as their 
Engineer, and he contmned to hold this position until Feb. 9» 
1848, when, finding the works too small, the Company resolved 
to erect others ; and Mr. Eunson wishing to resign, they engaged 
Mr. Bobert Jones (late Engineer of the Commercial Gas Company » 
of London), who, in conjunction with Mr. Eunson, commenced 
the Company's present works in the Stafford Bosbd. Mr. Jones 
remained with the Company until June, 1854 ; having, during hia 
connection with them, given great satisfaction to the Directors, and 
being highly respected by all with whom he came in contact: 
When Mr. Jones left the Company's service, Mr. Thomas Proud 
was appointed Engineer, and held the position for ten years ; 
resigning in June, 1864, from which time the present Manager 
has had the honour of conducting the works, he believes to tiie 
satisfaction of his employers. 

Mr. H. Hack (Saltley, Birmingham) : I rise to propose a hearty 
vote of thanks to our President for the interesting and valuable 

Saper he has read to us on the rise and progress of the Wolver- 
ampton Qas-Works, which has in reality been an account also of 
the rise and progress of the industry in which we are all so much 
interested. It likewise shows the marked advance in the shrewd- 
ness of the coal-owners, for the most we can get from them now is 
21 cwt. to the ton ; while we have just heard that in former days 
as much as 8800 lbs. to the ton were allowed. This struck me 
forcibly as being a very liberal allowance ; and I wish we could 
get the same overweight at the present time. 

Mr. J. West (Manchester) : I have very much pleasure in 
seconding the motion. The paper hf» brought before us the early 
history of the Wolverhampton Gas Company; and I was struck by 
the mention of some of the names of Engineers to whom reference 
has been made — especially that of Mr. John Eunson, who was one 
of the first to make and introduce clay retorts. I may tell you 
that in my younger days I heard a great deal about the Wolver- 
hampton Gas- Works, for I was artided to Mr. Eunson, jun., and 
remained with him for 15 years at Northampton ; and there I heard 
t)f some of the difficulties in connection with the early history* and 
introduction of clay retorts. There is no doubt that this was a 
great event in the annals of gas companies. It appears that from 
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ftboQt thai time they began to improve their position ; and hence 
their present prosperity. We hope the day is not fieur distant when 
the pnce of residnals, referred to by the President, will increase, 
and when managers and directors will be able to report improved 
financial results. 

Mr. W. T. Tew (Warwick) said before the motion was pnt, he 
should like to mention that the Mr. Bradley who, as the President 
remarked, so suddenly disappeared, was Engineer of the Warmck 
Qas-Works in the year 1822. 

The motion was carried with acclamation. 

The Pbe8D>ent : I thank you veiy much for the hearty way in 
which you have carried this motion ; and I must also express my 
gratification that what I have read to you has given you sonie 
satisfaction. 

After ihe transaction of some formal matters, the business of 
the meeting concluded. 

The members then proceeded in brakes to the gas-works in 
Stafford Boad ; the various sections being explained by Mr. Annan, 
who pfloted the party. Then a drive was taken to the electrical 
machine works of Messrs. Elwell-Parker, Limited ; the party being 
conducted over the premises by Mr. Parker, who lucidly explained 
the various processes. At the conclusion of the visit a hearty vote 
of thanks was tendered to Mr. Parker, on the motion of Mr. 
Annan, seconded by Mr. Hack. x 

The party next went to the extensive Imperial Tube Works, 
carried on by Mr. John Brotherton ; and so mteresting was this 
visit that the time allowed was greatly exceeded. Here the visitors 
were enabled to witness the manufacture of tubes from the initial 
to the final stage. The works are capable of producing 20Q tons of 
tubes and fittings per week. There are five butt-weldmg furnaces, 
and one lap- welding furnace in operation ; and machinery is being 
fixed for omer furnaces of the latter description. The visitors saw 
some 2-indi gas-tubes submitted to the test of 1000 lbs. pressure ; 
and also witnessed with great interest the manufacture of elbows 
and T'Sff some of the men being engaged on 5-inch T'b at the time 
of the visit. Before leaving the works Mr. Hunt said he had been 
asked by the President to propose a hearty vote of thanks to 
Mr. John Brotherton for his findness in showing the members over 
his extensive works. He could assure him tlmt they all greatiy 
appreciated his kindness in giving up his valuable time to them, 
and allowing them to see the splendid productions of his firm. Mr. 
Simpson seconded the motion, which was cordially carried. Mr. 
Browerton, in reply, said it had given him very great pleasure to 
show the party over lus works. He had been identified with the 
tube trade for 51 years, having gone to Messrs. Bussell's when he 
was six years of age, and by degrees was enabled to become pro- 
prietor of the works they had just inspected. The original patentee 
and inventor of the tube — Comdius Whitehouse — was an uncle of 
his ; so they would admit that he ought to know something about 
the trade, 

The members then proceeded to the Corporation Water- Works 
at Tettenhall, over which th^ were conducted by Mr. Lyons 
Wright, G.E., the Engineer, ^ese works are on a fine elevated 
plateau, commanding an extensive view of the surrounding 
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scenery, which is of a very diyersr&ed character. The pnmping 
plant consists of two engines, originally designed to supply the 
whole town. These were erected by Mr. Wichsteed, under the old 
Water- Works Company. There are two high-pressure Boll engines, 
with 36-inch cylinders, and 10-feet stroke. The third is a con- 
densing Cornish engine, with tapped gear, erected by the new 
Water- Works Company. This has a 48-inch cylinder, with 8-feet 
stroke. The fonrtn is also a condensing engine, with 56-ineh 
cylinder, and 8-feet stroke, fitted with Davey's patent differential 
gear. Three of these engines pump the water nrom the reservoir 
(previonely filled from a distant station at Cosford) into the town 
to a high-service reservoir situate at Goldthom Hill, which is the 
highest land in the town. The fourth engine pumps water from a 
well situated under the engine-house, at the rate of 56 gallons per 
stroke. The other high-pressure engine raises 98 gallons per 
stroke ; the Cornish engine, 130 gallons per stroke ; and the fourth 
engine, 140 gallons per stroke — the average strokes being about 
11 per minute, and the average height against each pump being 
160 feet. The reservoir measures 3^ acres, and is kept filled to an 
average depth of 16 feet. There are no filter-beds in use; but 
the water seemed at the time of the inspection to be of a very 
bright and excellent quality. 

At the conclusion of the visit to the works, the company were 
driven to the Star and Garter Hotel, where, at the invitation of 
the President, they dined together. 
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HALF-YEARLY MEETING, MAY 1. 

This Meeting was held at the Gas Company's Offices, Grainger 
Street West, Newcastle-on-Tyne — Mr. W. Habdie (the President) 
in the chair. 

The HoNOBABY Segbetaby (Mr. W. Hardie, jan.) read the minutes 
of the last meeting, and they were confirmed. 

The Pbesident said it had not been customary for the President 
to give an address at the second meeting after his taking office; 
and he was not going to depart from the custom, more especially 
as at this meeting they had some papers which would be sufficient 
to take up the whole time. A few formal matters in connection 
with the Association would, however, have to be disposed of. One 
of these was the accounts, which had been audited, printed, and 
circulated, and would have to be adopted, if approved of. The 
income, including the balance of ^£53 18s. 6d. brought forward, 
was j£109 6s. 8d.; and the expenditure, j£40 Os. 5d. — Cleaving a 
balance of j£69 6s. 8d. to be carried forward, in addition to ^180 
which they had invested in Newcastle and Gateshead gas stock. In 
order to bring the matter to a practical issue, he woidd move that 
the accounts be adopted. 

Mr. W. FoBD (Stockton) seconded the motion, and it was carried 
unanimously. 

The Pbesident also took occasion to mention that Mr. Mont, 
representative of Messrs. Tangye Bros., was present with draw- 
ings and photographs of Boss's stoking-machme. He was sorry 
they had not time to take up the subject that day, but they might 
I>erhaps have a paper on it on some future occasion. In the mean- 
time, Mr. Mont would give members any information he could. 

Election of Officebs. 

The Pbesident said this was the time for the election of officers ; 
and it would be necessary to appoint Scrutineers, who would open 
tlie voting-papers and report to the meeting. There had been two 
gentlemen named as Scrutineers — Mr. G. A. Allan, (Wallsend), and 
Mr. J* n. Cox, jun. (Sunderland) ; and if the meeting approved, 
they could be appointed. 

The suggestion was adopted ; and the Scrutineers left the room 
to go through the ballot-papers. Subsequently, the result of the 
election was announced as follows: — President, Mr. H. Tobey 
(Malton) ; Vice-President, Mr. V. Wyatt (London) ; Gommittee, 
Messrs. W. Ford (Stockton), J. Hepworth (Carlisle), T. Trewhitt 
(West Hartlepool), and G. Sellers (York) ; Secretary and Treasurer, 
Mr. W. Hardie ; Auditor, Mr. J. H. Penney (South Shields). 
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New Membebs. 

The Pbesident next moved that Meesrs. J. M*Grae (Dnndee), 
W. M'Crae (Dundee), W. E. Walton (Secretary, Bishop Auckland 
Gas Company), and I. Walton (Secretary, Gorbridge Gas Company), 
be elected members of the Association. 

Mr. J. Hepwobth seconded the motion, and it was agreed to. 

Mr. FoBD proposed the election of Mr. J. Bitchie, ironfonnder, 
of Middlesbrouffh, as an associate ; and this having been seconded, 
was also carried. 

Mr. J. J. BuTCHBB then read the following paper : — 

BUTCHBB AND WtJSTEB'S SYSTEM OP LIGHTINQ STREET 

LAMPS AUTOMATICALLY. 

Li the following paper time will not allow of my entering into 
the history of the subject under discussion; and I shall therefore 
confine myself, first, to a general statement of the problem as it 
presented itself to myself and my colleague, Mr. Wtister, when we 
first attempted its solution, and, secondly, to a description of the 
apparatus which is the outcome of our joint work. 

Stated in the most general terms, what appeared to us to be 
wanted was a contrivance for lighting street lamps, the advantages 
attending the use of which should outweigh the disadvantages 
attending its first cost, and the labour and expense required to keep 
it in working order and repair. That this problem is not easy of 
solution many have found to their cost. Two chief functions have 
to be performed by such an apparatus — (1) It has to turn on the 
gas, and to turn it off again ; and (2) it has to light the jet when 
the gas is turned on. 

Dealing with these two funbtions separately, it may at once be 
stated that it will not do to turn the gas on and off by a cock or 
valve at a distance from the gas nipple, as would be done if a group 
of burners (say, an entire street) were all controlled by one cock ; 
for if this were done — as the main connections would require to be 
laid underground and below the level of the burners, and also as 
t^e burners themselves would not be all level (some being on 
higher ground than others) — the gas in all the pipes between the 
nipples and the stopcock would be displaced by air during the day- 
li^t, and this woxild not only result in waste, but wo^d render 
the relighting in the evening more dif&cult. Whatever kind of 
automatic valve is employed, it must be fixed close to the burner ; 
and this makes it necessary that a separate valve should be 
employed for each lamp. 

Electricity, like the importunate widow, has been knocking so 
persistently at the gas manager's door of late years that people 
naturally think, when one talks about controlling the lighting of a 
town from a centre, that one must mean to do so by means of 
electricity. I think, however, practical men will readily admit 
that no alien force such as this should be called in, unless the 
reasons for doing so are very strong indeed. If the motive force 
required to turn the burners on and off, and the means of lighting 
the flames, can be obtained ftom plant already in use, and now in 
immediate proximity to the burners, there can be littie doubt that 
less dif&cuUy will be encountered than there would be if some 
foreign force be employed. Indeed, it may reasonably be doubted 
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whether, if Buoh meane did not exiat, it would be poesible bo design 
An appiuratnB which would not involve bo mnch ontlay in first ooBt 
and repairs as to ontweigh the advanta^s attending its nee. If 
SDOoeBS is desiied, the means abeady in esatenoe shonld be atilized, 
and nothing new ehoold be introdooed, tmless the advantagea 
attending ita introdnotion were of a very decided character. 
Following these principles, we eame to the condnsion that 
ithe only means that oonld be employed to tnm on and off the 
gas wim the hope of a satisbolory result was ita own pressure, 
and that, as far as passible, the present ordinary cycle of preaenteB 
flhonld be worked in. Fortunately, the more usual oyoles of pres. 
sure used in towns are thoroughlj' applicable to the purpoae, as the 

Sressure is almost always inoreased to some extent at itie time of 
ghting. All Uie rea^nstment that will be necessary is a slight 
fltep down of preeeore at the time of exttngmshing ; but we have 
he^ able to rednoe this so mueh that it can soaroely be considered 
an objectionable feature. A difference of S-lOths or 6-lOths made 
when dtqrlif^t begins would probably be soffloieDt ; and as thia 
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presBnre-dififerenoe might be divided (half of it being provided for 
by the pressure being stutained slightly above the normal between 
midnight and daylight, and half of it being provided for b^ a 
slight fiEdl for a few minntes below the normal, just when daylight 
begins), the readjustment of the cycle of pressures required for 
automatic gas lighting will not be such as to lead to any oHection* 
able results — such as an increase in unaccounted-for gas. How thift^ 
scale of pressures is so nearly conformed to, will be best dealt with 
after the main features of our apparatus have been described. 

The drawing before you is that of one of our lamplighters of the 
ordinary type, such as is applicable to the general run of street- 
lamps with the least possible disturbance of the existing fittings* 
It will be seen that the usual gas-cock, with its standard-pipe, 
governor, and burner, has been removed, and the automatic appa- 
ratus screwed on to the top of the service-pipe in its place. 

The apparatus consists primarily of two parts — (1) An automatic 
valve for turning on and shutting off the gas, and (2) a small 
permanent flame to effect the ignition of the main jet. Taken as a 
whole the contrivance is entirely self-contained. It begins with 
the end of the ^-inch service-pipe, and it ends with the gas nipple ; 
and further, and still more important, it contains no clockwork,, 
and only one moving part. For work so ^special, under condition, 
at the same time so rigidly circumscribed and so delicate, simpHcity 
could scarcely go further. 

The valve works in, and is sealed by mercury. If then it is to> 
be formed out of metal, this practically limits the choice to iron 
in one of its forms. The valve works upon the central gas-pipe 
which acts as a guide; and it is divided into two concentrio 
divisions or compartments. The inlet-pipe conveys the gas into- 
one of these compartments (it may be either at convenience) ; and 
the pipe which Applies the burner withdraws its gas from the 
other compartment, which is, therefore, permanently in communica- 
tion with the atmosphere, and in which the pressure must always 
tend to fall to that of the atmosphere. The compartment how> 
ever, which is supplied directly by the inlet-pipe is always exposed 
to the pressure in the mains, and will be affected by any change in 
the latter. 

Our valves are arranged, as far as possible, to suit the existing 
sequences of pressures. In London they will require to open at 
about 2*1 inches, and close at about 1*1 inches. In Newcastle, how- 
ever, the pressures at the burners at which our apparatus had to be 
constructed to act are 8*5 inches opening and 2*25 inches closing. 
I may mention, in passing, that the apparatus would act with even 
greater delicacy and certainty at the lower pressures than at the 
higher ones, an effect which is due to the fact that there is a 
greater proportional difference between these pressures, and less 
mction caused by overhung weight on the valve. 

The relative areas of the two compartments in the valve are so 
adjusted to one another that, when it is so weighted that it will 
close at the pressure at which the gas manager requires the lamps 
to be extinguished (say, 1*1 inches or 2*25 inches), it will not open 
until the pressure has just risen to the point at which relighting is 
desired (say, 2*1 inches or 8*5 inches). Then, after lighting has 
been effected, the town pressures may be altered at convenience — 
just avoiding on the downward side the extinguishing pressure ; 
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and after extingnishing the pressures may also be altered as desired 
^UBt avoiding on the upward side the lighting pressure. It will 
therefore be obvious that, within reasonable limits, the greater the 
difference between these pressures, the more convenient to the gas 
company. For instance, the power left in the hands of the gas 
manager of turning on the pressure considerably without relight- 
ing, will enable mm to do so when a large amount of gas is 
required for a morning performance at the theatre, or for workshop 
' purposes on foggy days. 

In describing the action of the valve, it will be convenient to 
call the division into which the gas first enters the " lifting " com- 
partment, and the other division of the valve the " sustaining " 
compartment. When the pressure of the gas is increased at du^, 
and reaches the lighting pressure, the valve rises until the ports in 
the wall dividing the lifting from the sustaining compartments 
emerge from the mercury; and the gas getting into the latter 
has free access to the burner, which is at once lighted by the pilot- 
flame. The gas now covers the whole area of the valve, and thus 
has its effective lifting force suddenly increased. If it were not for 
this, the relief of pressure due to the outflow to the burner would 
cause the valve to fall. back again, and flickering would ensue ; full 
inflammation only taking place when the pressure had risen con- 
siderably higher than the flrst lighting pressure. It is clear that 
the pressure of the gas upon the valve being now ^eater than is 
required to raise it, that the latter would tend to nse right out of 
the mercury. Advantage is taken of this fact to apply a very 
perfect, but very simple type of mercurial governor. The mer- 
curial type of pressure governor has always been admitted by gas 
engineers to be the best ; but it is too expensive to apply to every 
street-lamp. When, however, for other reasons you fit a lamp 
with a box containing mercury and a lifting bell, and have only to 
add a small hanging throttling valve to complete it as a governor, 
it becomes worth while to do so. To show the extraordinary per- 
fection which may be attained by this method of governing, I may 
state that a trial was made with 2} cubic feet of gas at 4^^^ inch 
pressure. The time taken to consume this quantity was noted 
very accurately, and was 18^ minutes. The pressure on the gas- 
holder was then reduced to 8^^ inches, and the time again noted 
with care. It was, of course, expected that, notwithstanding the 
action of the governor, the consumption would be somewhat 
slower. This, however, was not the case ; the whole of the gas 
had just been consumed when the watch again registered 18^ 
minutes. 

The pressure yielded by this arrangement in the valve, being 
always slightly above the extinguishing pressure, may. not be such 
as to ensure economical consumption at the burner. It being, how- 
ever, a perfectly steady pressure, any lower pressure may be 
steadily obtained from it by means of throttling. For this purpose 
we provide a small set screw, by which any desired pressure of 
emergence may be obtained. It is anticipated that the use of this 
method of governing alone will aid largely in the introduction of our 
apparatus. The ordinary governors in use act on the principle of a 
piston; and the disc is made of a white metal of low melting point. 
If an escape occurs, this disc is often melted, and the governor 
destroyed. But a yet more important objection to existing 

H 



98 NOBTH OF ENaLA^D ASSOCUTION. 

govemors is their liability to derangement, throngh deposit and 
dirt, making frequent cleaning necessary. Tlie disc piston most be 
a close fit to be fairly gas-tight ; and the least deposit round the 
edges will increase the friction, and alter the action. In oar 
mercurial governor, the parts do not fit closely, except when the 
valve is in the act of throttling ; and, consequently, no amount of 
deposit ever likely to occur will affect its efficient action, and it 
could not be injured by escapes, as the gas would only mix with the 
air on emerging from the cast-iron casing, and would bum in a posi- 
tion where it could do no harm. As this form of governor may be 
reUed on to give the same steady low pressure at the burner, how- 
ever high the pressure may rise in the main (for the gas within the 
valve cannot rise in pressure, otherwise it would lift the valve further 
and throttle the inlet more), we confidently expect that a material 
saving in gas will result from the use of the apparatus. 

There is an obvious advantage attending so constructing the 
apparatus that the gas both enters it and emerges from it centrally. 
It will be seen from the drawing that it passes down a pipe leading 
from the valve, and then along a horizontal passage in the casting 
to the centre of the latter, and is then conducted to the burner by 
means of an iron pipe, which passes right through the sleeve tube 
which forms the centre of the valve. Both gas-pipe and sleeve 
tube are coated with oxide like a gun barrel to prevent them from 
rusting, and are polished to ensure a minimum of friction. . 

It will be convenient here to explain the connections for the side 
light. This fame, as it has to burn continuously, is fed by a small 
pipe, which passes through the valve without being in any way 
affected by it. As compactness is most desirable, we have enclosed 
this tube within the iron pipe which feeds the main gas-burner. 
The end of the former projects i inch through the larger pipe ; and 
a single brass junction-piece is made to screw on to both pipes, and 
make both joints simultaneously — the threads being of uniform 
pitch and synchronous. The result is that a perfectly tight double 
connection can be made in a moment. Drilled passages connect 
the small j>ipe with the burner for the side hgnt. These little 
burners have been specially made for our purpose in Germany ; and 
they burn, with Newcastle pressures, from 2 to 4 cubic feet in 24 
hours. Probably 3^ cubic feet will prove about the right consump- 
tion for these fiames in practice. We have tested such a fiame m 
a lamp in a very exposed position, and during heavy winds and 
rains, for months without a single failure. The gas is strained to 
prevent the small fiame from being choked by hairs or particles of 
dust in the gas. 

In regard to the question of manufacture, we make eleven dif-, 
ferent sizes of valves, a number of which can be worked either 
with internal or with an external inlet, as most convenient. 
This will enable us to deal with every pressure likely to come 
before us in practice. The tubes where they rub against each other 
are coated with oxide in the same manner as in a gun barrel ; and 
the whole valve and interior of the box is lacquered as well as the 
outside brass-work. 

I feel some diffidence in approaching the question of the utility 
of the apparatus, as this is a matter upon which my hearers will be 
able to speak with so much more authority than I. Nevertheless, 
I may be allowed to say a few W9?4s about it, if oply to open the 
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question for disousBion. To begin with, there is a slight saving in 
gas. The street-lamps usually toke about an hour to Ught by hand, 
and often seem to take two or three to put out. If we taJ^e two 
hours in all for both operations, then, upon the average, each lamp 
is burning an hour longer than is necessary, so that by Hghting 
them all together one hour's saving at least may be effected, or a 
minimum of 6 cubic feet — a saving which will often rise to 7 or 8 
cubic feet in 5-feet lamps, and 12 or 15 cubic feet in 10-feet lamps, 
and to 15 to 22^ cubic feet in three-burner lamps of 45-candle 
power ; and the larger savings will occur where the men have been 
dilatory in putting the lamps out by hand. Against these savings 
must be put the consumption of the side light, which may be taken 
as, on the average, B^ cubic feet in 24 hours. Therefore, in all lamps 
a sHght saving will take place ; and in the more powerful lamps 
this saving may reach GOOO or 7000 cubic feet per annum — an item 
of no small importance as a set-off against the cost of automatic 
lighters. 

A complete system of automatic lighting will, however, render 
possible a much larger saving of gas than this. I believe that the 
usual rule in regard to lighting and extinguishing the lamps is for 
the gas company to be responsible to the local authority for having 
them lighted by a certain hour, and not extinguished before a given 
time ; the scale of hours being arranged for a whole year in advance* 
Now upon this system it is obvious that the times specified must 
cover the whole period during which, even on a very cloudy day, 
the lamps would be likely to be required. This, of course, involves 
• the necessity for lighting them too, early on light evenings, and 
leaving them alight too long on light mornings. That such a 
system is the only one practicable under the present arrangement 
of hand Hghting, with its necessarily loose control, no experienced 
gas manager will be likely to deny. But when the lighting of a 
town or district is controlled from a centre, and is under the direc- 
tion of one man, the conditions are quite different, and admit of 
the regulations as to lighting being altered in such a manner as to 
be at the same time more scientific and more economical. For it 
is clear that the right moment at which to hght up a district is not 
determinable beforehand, but depends each day upon the amount 
of daylight and condition of the atmosphere ; and I have a strong 
hope that the advent of a system of automatic lighting will be 
accompanied by a plan of deciding upon the hours at which lighting 
and extinguishing are to take place by means of a light gauge (say, 
by a comparison of the shadows given by daylight and by a standard 
gas fiame) ; the gas company only being bound to Ught the streets 
when the natural light has fallen below this standard. 

In the discussion which took place upon the paper read by Mr. 
St. George Lane Fox,**' delivered before the Society of Arts in 1878, 
the savings which would result from a system of automatic hghting 
were stated to be very large. Mr. Bennett mentioned that in his 
parish there were 8300 lamps, and that 18s. per lamp per annum 
was paid for lighting, cleaning, and painting. Mr. Ghadwick, M.P., 
thought that the saving in labour would amount to 14s. per lamp 
per annum. Admitting that this estimate is too sanguine, yet 
every gas manager knows that the saving in labour which would 

* See Journal of Gas Lighting, Vol. XXXI., p. 482. 
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result wotild be very considerable — varying, of course, with the 
distance between the lamps and other practical conditions. 

In the adoption of the apparatus, a substantial saving in gas 
fittings will tidce place. As fitted in this room, it will be seen 
that it substitutes tne burner, stand-pipe, governor, connecting-pipe, 
and gas-cock of the ordinary lamps. These fittings cost about 
8s. 6d. ; and this amount may, therefore, be taken off the cost of 
our apparatus in all cases. We are now making them, however, 
to form the connecting-piece and support between the lamp-post 
and lamp ; and thus do away with the wrought-iron rings, ladder 
irons, and the four stays which support the lamp. These fittings 
cost in modem lamps 4s. 6d. ; and thus the automatic apparatus 
saves about 88. of its own first cost for new and worn-out lamps — 
a category which may be said to include, a very large percentage of 
the public lamps of Great Britain. It is perhaps a httle too early 
to give a defimte price for the apparatus, as we do not yet know 
the cost of production in quantity ; but we expect to be able to fit 
them for a sum which will be completely recompensed to the 
company in about 18 months, merely by the saving in labour and 
gas effected. 

[Mr. Butcher, at the close of the paper, gave a practical illustra- 
tion, by means of his apparatus, of the adaptation of the system to 
varying pressures, and the action of the governor which is part of 
the appliance.] 

The President then invited discussion ; remarking that the paper 
was an interesting one. After some hesitation, 

Mr. Boss (Newcastle-on-Tyne) asked the diameter of the hole in 
the small nipple giving the permanent flame. 

Mr. BuTCHEB said he had them of various sizes, and would pass 
two or three round the room for inspection. They used the smaller 
ones for the high pressure, and the larger size for the low pressures. 
Some were mounted with brass tips ; and these had smaller holes 
than the others, which were of steatite only. 

Mr. Boss thought they were very much indebted to Mr. Butcher 
for the valuable coinmunication he had brought before the Associa- 
tion ; but he considered it was almost impossible to properly discuss 
a paper such as this without having previously perused it. It was 
evident that it had taken a great deal of time and attention to 
arrive at such delicate results as Mr. Butcher had shown them ; 
and they were under a debt of gratitude to him for introducing 
such a subject to them. At the same time, it seemed to him 
(Mr. Boss) that street lighting was scarcely to be met in this way. 
He did not speak as a practical gas manager, but as a mechanical 
engmeer; and the difficulties he saw in the way arose from the 
delicate and somewhat complicated nature of the apparatus, which 
would require very careful attention. The hole in the flash-bum«r 
would not, he supposed, be more than one-half the hundredth part 
of an inch in diameter; so that a little speck of dust would choke it. 
If the streets were lighted in this way, they would still require a 
man to go about and see whether or not the apparatus was in 
proper order; and if not, to take it away, and put another 
m its place. He just mentioned this, not to throw " cold water '* 
on the mvention, but to elicit from Mr. Butcher an account of his 
experience. The saving of gas did not seem to be very great ; but 
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perhaps this was not so important— it was more a matter of cer- 
tainty than anything else. They mnst be quite snre that the lamps 
were lighted, and they could not depend upon this without having a 
man to go round and see to it ; and when he was going about he might 
as well light the lamps. With regard to the light-gauge, it seemed 
to him that this was a very difficult question ; for sometimes in New- 
castle (and possibly in other places also) they had very dark clouds 
even at midday. If, therefore, they made it a Hne qua non to light 
when there was a certain amount of shade, they would have to be 
continually lighting up and putting out again. He had verjr great 
pleasure, however, as a mechanical engineer, in congratulatmg the 
Association on having so excellent a paper. 

The President invited Mr. Bray, as one who knew something 
about gas-burners, to continue the discussion; but Mr. Bray 
declined the invitation. 

Mr. G. Sellers (York) said he fully endorsed the compliments 
which had been paid to Mr. Butcher for the paper he had read, 
and for the apparatus he had submitted for the mspection of the 
members. He thought, however, that Mr. Boss had hit upon one 
of the weak parts of the apparatus. He quite agreed with him 
that the small flash-burner would be very Uable to be stopped up. 
Mr. Boss said it might be choked by a particle of dust. This 
would be quite sufficient ; and, of course, if the flash-light were at 
all interfered with, the whole system of lighting would break 
down. But there was another thing besides &e particles of dust. 
They in the North of England, using North of England coal, 
were subject more or less to naphthalene; and he felt abso- 
lutely certain that these small flash-burners would in winter 
time be continually stopped. He was positive in his own mind 
that they could not rely for 24 hours upon such a source of 
lighting as that before them. He thought this was a fatal defect. 
Nevertheless he gave the inventors all credit for the extreme 
ingenuity and skill which the system of the apparatus showed. 
The saving in gas would not be much, because at present the 
arrangement was that they should light a given number of lamps 
for a certain number of hours. Half these lamps were supposed 
to be lighted before the mean time, and the other half after- 
wards. He did not see that there would be any difference, as 
regards the consumption of gas, between lighting them in this way 
or all together at the mean time ; it came to just the same thing. 
Then as regards the saving in labour, Mr. Butcher had given them 
two statements — one, that there would be a saving of 18s. per lamp 
per annum, and another that there would be a saving of 14s. per 
lamp per annum. 

Mr. Butcher said this was Mr. Ohadwick's statement. 

Mr. Sellers : Tou quoted him. 

Mr. Butcher : Yes ; but I said I thought it was too sanguine. 

Mr. Sellers said Mr. Butcher did not quote any other state- 
ment. He did not found anything upon this, because it was only 
natural that Mr. Butcher should *' lean to virtue's side," and seize 
upon such arguments as would best advance his cause^ Still, in his 
(Mr. Sellers*s) case the total cost of lighting, cleaning, itod repairing 
was only 148. 6d. per lamp per annum. If this automatic lighting 
were adopted, the cleaning and repairing would remain, and the 
cost would be increased, he feared, because the superintendence of 
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sncb a delicate apparatus would, in his opinion, be more than was 
required for the ordinary burners and taps now in use. This addi- 
tional superintendence would be a further item. They had not the 
cost of the apparatus, and could not compare it with that of the small 
lever-tap and governor now in use, both of which would together not 
amount to more than 58. — ^he believed 4s. 9d. was the actual cost in 
his own case. Then as to the pressure at which the apparatus would 
work. He did not know whether or not he was correct, but he 
understood Mr. Butcher to say that they would have a day and a 
night pressure. As a matter of fact, the night pressure was con- 
tinually altered, from, the first lighting up to (say) midnight. This 
was the rule he adopted ; and they had three or four pressures 
during the period of hghting. He did not know how far tnis would 
interfere with the action of the apparatus before them, or whether 
the governor employed would be sufficient to keep a uniform flow 
of gas. Altogether, he thought the apparatus was very much like 
the electric light. They would not be able to trust to it alone. 
As, he believed, the electric light was not to be trusted, and wher- 
ever it was employed it had to be supplemented by gas continually 
burning, so would this, apparatus have to be supplemented by an 
amount of superintendence that would render it impracticable. 
Mr. Butcher did not say in his paper whether the system had been 
adopted by any gas company at home or abroad. If it had been 
so adopted, he (Mr. Sellers) would like to know where, to what 
extent, and how long it had been in use. 

Mr. H. M*GiLLivRAY (Walker) hoped that Mr. Butcher would give 
them something like a rough idea of what the cost of the appa- 
ratus would be. He said he failed to see the formidable objections 
to it which had been dwelt upon by the previous speakers. He 
could, for instance, understand that dust would accumulate in 
the orifice of the small burner ; but naphthalene would not form 
in a burner, or near a burner, which was always lighted. The 
temperature at which naphthalene was liquid was not usually to 
be met with except below the surface of the ground. Carbon 
would, however, accumulate at this point ; and they might expect 
some little trouble in dealing with this. 

Mr. Hepwobth said he had not seen or heard of this invention 
until that morning ; but he had had a burner with a flash-light 
something like this in use in his laboratory for some time, and his 
experience with it induced him to think that the formidable objec- 
tions to the small burner might be surmounted. At all events, he 
had had no difficulties with his similar burner. It was true that a 
slight amount of dust would be likely to clog the smidl orifice ; but 
he should think this was a difficulty that might be overcome. With 
respect to choking with naphthalene, he rather thought the difficul- 
ties would be less than with respect to the existing burners, because 
this one was constantly burning, and was weU sheltered. Sup- 
posing there were no difficulties in reference to governing — and 
this was a matter one required to think out — ^he did not see any 
reason why the apparatus should not be utilized for the purpose 
of automatic street lighting. He was quite certain that, on the 
ground of economy, they would be gainers by the adoption 
of a system like this. If they took 1000 lamps with a con- 
sumption of 4 cubic feet of gas per 24 hours, this made a 
consumption of 4000 cubic feet every day, in maintaining these 
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small lights; and, at Newcastle and Carlisle prices, this would 
not be more than 10s. for the thousand lamps. They could not 
light and extinguish a thousand lamps for this. They must have 
men for cleaning and other purposes ; but the mere lighting and 
extinguishing would cost them nearly three times this amount. 
Therefore, on the ground of economy — apart from the question of 
the saving in gas, alluded to by Mr. Sellers — they would be decided 
gainers if this system could be successfully adopted. These were 
the main points which occurred to him while listening to the paper 
and the discussion. There was just another matter of which he 
was reminded. They had been told of the pressure ; and they had 
seen illustrated the largely varied pressures at which the system 
could be worked. He had in imagination a small town where 
there was only one governor in use, and there was considerable 
difference in the levels of the lamps. He should like to know what 
would be the effect if they had at the works a pressure of (say) 1 inch, 
and in another high-level district a pressure of 2^ or 8 inches. This, 
he thought, would cause a little difficulty which would have to be 
overcome, or else with this system they would probably have part 
of the town lighted while another part was in darkness. 

The President considered they were very much indebted to Mr. 
Butcher for coming to the meeting and reading a paper upon the 
subject before them, which was, no doubt, new to many, and 
interesting to all. He did not think there was any branch of the 
gas industry in which there had been less progress made than in 
that of street-lamp lighting. They had, it was true, discarded the 
ladder, and adopted the torch and pole, which was a little more 
expeditious, but he did not know of a town where any other system 
of lighting the lamps than that of manual labour- was adopted ; 
and he did not think this looked well for the various Gas Managers* 
Associations throughout ihe country. Lighting public lamps by 
electricity had been tried, but with only partial success. He 
thought Mr. Butcher*s system was worthy of attention ; and he 
might mention that the Chairman and Directors of the Newcastle 
Gas Company were going to allow an experiment to be tried with 
the apparatus in one of the chief streets of the town, and the result 
of this would be made known through the press. 

Mr. Butcher, replying to the discussion, thanked Mr. Hep- 
worth and Mr. M'Gillivray for the kind way in which they had 
defended the invention, and remarked that the most formidable 
objection raised had been with reference to the small flame. He 
believed there was practically no liability of naphthalene or carbon 
to deposit ; and, so far as he knew, the only likelihood of choking 
came from dust. One reason why the small orifice was not likely 
to become obstructed, was that it was always protected by a flame. 
They did find that there was a liability for small, microscopic hairs 
to come along with the gas and choke the burner ; but they applied 
a strainer through which the gas had to pass, and he did not think 
anything could get into the burner from the gas. They had tried 
it, as he had said, very carefully, and imder adverse conditions, for 
about three months without failure. Then, as regards the delicacy 
of the mechanism, there was only one moving part in it ; and, as he 
had said, there was but the one valve. Its whole movement was 
about ^^ inch in extent ; and, owing to its construction, they did 
not anticipate any liability to sticking there — ^indeed, be did not see 
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how it could stick, especially as the guides were oxidized and per- 
fectly smooth. The savipg of gas, he did not profess to be very 
large ; the economy was in labpur. He had not attempted to give 
the meeting any statistics, because he was speaking to gentlemen 
whose experience was greater than his own. He thought the 
figures given by Mr. Bennett and Mr. Ghadwick, which he had 
quoted, were rather high; but he did not choose these from a 
number of figures, some of which gave smaller percentages, but 
they were the only sums that were mentioned, and for this reason 
he quoted them. Mr. Sellers said the cost in his case was 148. 6d., 
which was not very much lower than Mr. Bennett's. 

Mr. Sellers : That includes cleaning and repairing. 

Mr. Butcher thought the hghtingand extinguishing of the lamps 
would be at least fully one-half of this sum ; and that was rather 
higher than he estimated the cost under his system. As to the 
matter of inspection, they had to send a man round once a week, 
he supposed, to clean the lamps ; and while he was on the spot it 
would not add much to his labour to take the little cover off the 
small fiame, and see that it was all right. Mr. Hepworth had put 
a case which, no doubt, would come within his experience, but 
which would be an extreme one, where the pressure at the works 
would be increased by 2 inches owing to the difference in 
the elevation of the town. In a case of this kind, the same 
valves would not have to be employed nil over the town, or 
if they were they would have to be differently weighted; and 
then, so long as there was a calculable difference of pressure, 
the valves would work perfectly well and quite freely. As to 
the apparatus being dependable, there was no doubt that an 
appliance would have to be made that could be relied upon. A 
gas manager would have to go to bed feeling sure that at all events 
most of his lamps were lighted. If one or two fedled it would be 
no great matter ; but he must be able to feel certain that the bulk 
of them were giving light. Well, he thought he and his colleague 
had gone as far as they could in ihe direction of making this 
apparatus dependable ; and he believed it was to be trusted. They 
had had it lighted and put out frequently at the office ; but, of 
course, when they had made a longer and more severe test it would 
be better. He thought, however, that it was to be relied upon, so 
long as the pressure was maintained ; and it could be made to suit 
any pressure a gas company desired. 

The President then proposed that the thanks of the meeting be 
given to Mr. Butcher for his presence and paper ; and the motion 
was carried by acclamation. 



Mr. W. Hardie, jun., next read the following paper (translated 
by the President) : — 

REGENERATIVE FURNACES AS APPLIED TO THE GAS-WORKS 

OF GHENT, BELGIUM. 

In the Jov/mal of Gas Lighting for the 9th of September, 1884 

fp. 468), there appeared a description, with illustrations, of these 
iimaces. M. Penot, the Engineer of the Ghent Gas-Works, has 
since forwarded the results of the working of them over a con- 
siderable time, which he considers may be of interest to gas 
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engineers and managers in this country, as he believes they are 
destined to render great service to the gas industry. 

The first furnace was put into operation on Dec. 1, 1883. It 
contained eight retorts, and worked as follows : — In the season of 
1883-84, 151 days ; 1884-85, 189 days ; 1885-86, 211 days— making 
a total of 551 days. The retorts at the end of the season were 
quite good; and the furnaces and all the brickwork remained 
intact to such an extent that no trace of fire could be distinguished 
in them. There was only one part (where it was most exposed) 
that had to be relieved, each time the carbonizing was stopped, of 
a little slag, caused by the letting down of the fires. M. Penot cal- 
culates on relighting this furnace on the 1st of September, and 
working the following season with the same retorts. 

The second furnace of the series was lighted on the 1st of 
October, 1884, and Tzorked as follows : — In the season of 1884-85, 
200 days ; in that of 1885-86, 216 days— a total of 416 days. It is 
considered as good as new, and will be relighted towards the end 
of August. Fomaces Nos. 8, 4, 5, and 6 were started on the 9th 
of November, 1885, and worked : No. 8, 90 days ; No. 4, 80 days ; 
No. 5, 71 days ; No. 6, 80 days. No. 7 furnace has not yet been 
lighted. No. 8 was lighted on Nov. 8, and has worked 158 days. 
Each of the eight furnaces contains eight retorts 10 feet long. 

As the coal carbonized and coke burnt are the same for each 
furnace, M. Penot gives the results of furnace No. 1 as being that 
which has worked the longest period. During the 551 days it has 
carbonized 8,729,168 kilos, of coal; being equal to 8675 tons. 
The charges were made six times in 24 hours ; and as they did not 
remain longer than four hours in the retorts, they gave an average 
of 141 kilos., or 2*76 cwt. of coal charged in each retort. The yield 
of gas was 296 cubic metres, or 10,450 cubic feet, with an illumi- 
nating power of 108 litres per Carcel, or about 17 standard candles. 
No Boghead nor other cannel was employed to enrich the gas. The 
coal came from the Pas de Calais. To heat the furnaces 120 kilos. 
(2*85 cwt.) of coke per ton of coal carbonized were employed ; the 
coke being simply lifted with the shovel, and not with the fork* as 
in some other works. 

As to cost of construction: Comparing it with the old furnaces, 
M. Penot says there would be expended for the foundation and 
brickwork, 1500 frs., or £60, more than for the old furnaces ; but 
comparing it with the duration of the retorts and furnaces, there 
were enormous advantages in favour of the new system — ^prin- 
cipally in economy of fuel and in maintenance. 

M. Penot states that the furnaces are the invention of M. Kyex, 
Engineer, of Ghent, and were patented by him in 1884. He also 
accompanies his paper with a description of a setting of nine 
retorts, and says he will be happy to send over samples of the fire- 
bricks used in the furnace. He does not consider it necessary to 
describe the construction of the furnaces, which (as has already 
been stated) has been ftilly detailed in a recent number of the 
Jowmal of Qa8 Lighting ; but the working results have not pre- 
viously been published, and he trusts that they may be found 
worthy of consideration. 

The President said be should be glad to hear observations from 
the members ; but it was not worth while patting any question, as 
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the author of the paper was not present to answer for himself. The 
famace seemed to have worked very snccessfolly. 

There appeared to be no disposition to discnss the paper. 



Mr. J. Whyte (Seaham Harbour) read the following paper : — 

SOME UNEXPECTED EXPEBIENCE WITH SULPHUE. 

In coming before this meeting with the following few remarks on 
some experience we had with sulphur, I do so with considerable 
diffidence, as I am well aware that many, if not most of you, will 
think that nothing but sheer carelessness or thoughtlessness could 
have given us the trouble we had with sulphur in our gas for a few 
days^ But I am not the first who has passed through such an 
experience ; and I have no doubt every one of you either heard of, 
or read the paper by Mr. Macpherson, of Eirkcaldy, on some of 
the difficulties he had to deal with in regard to sulphur in January, 
1884, at the meeting of the North British Association of Gas 
Managers, held in Glasgow, in the following July, as reported in 
the Journal of Gas Lighting for Aug. 19, 1884 (p. 334).* Neither 
do we forget the case of the Newcastle Gas Company, who com- 
paratively recently were convicted for having an undue amount of 
sulphur. I So it occurred to my mind that a few remarks on my 
experience might not be altogether improfitable at our present meet- 
ing, as what has been may again happen, and perhaps to some other 
person next time. 

On Tuesday, Nov. 17, 1885, a quantity of coal arrived in our 
works from a colliery which has sent me supplies more or less 
for the past seven years or thereby ; and these supplies had uni- 
formly produced fair retiurns, so much so that I had not had any 
occasion to make any complaint at all events. I was told that 
this coal was coming owing to a breakdown at the colliery then 
supplying us. The coals arrived at about 6.30 p.m., and were 
emptied immediately, so that part of the coal would be used in 
charging the retorts at 7 o'clock, after which hour most, if not all 
of that coal would be used. About 10.30 I perceived, as it were, a 
slight smell as of dirty gas, but could not at first allow myself to 
believe it was so, as I knew we had changed a purifier on Uie pre- 
vious Saturday, and that, under ordinary circumstances, we did 
not require another turned on before the next Friday pr Saturday. 
But, on testing the gas, the test-paper was very much discoloured ; 
so much so that, having a good stock of gas in the holders, we 
laid off most of the retorts for the night, got all hands at work as 
soon as we could see, and had another clean purifier turned on at 
8.30. As you may be sure, I concluded that either the lime in the 
previous purifier was not properly prepared, or that something was 
wrong in the spreading of it ; and so I made up my mind to watch 
it, and find out what was wrong when it came to be emptied. 
I may say that our purifiers are 10 feet square, worked by a 
centre-valve, with three on and one off, with four sieves of lime 
from 4 to 5 inches thick. 

We again got all the retorts at work, never once thinking any- 
thing further about the matter until about 4.30 p.m., when the 

* See " Beports of Gas Associations " lor 1884, p. 147. 
t See Journal of Oaa Lighting ^ Vol. XLV., p. 162. 
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same smell again indicated fonl gas. The test-paper I had fixed 
in the morning was quite black, as were also other tests we then 
made ; and again about half the retorts were laid idle. We had 
another purifier changed as early as possible next morning, and 
carefully watched the restdt, as we then took hourly tests ; and 
from the first the test-paper was just what you could see discoloured. 
By 8 p.m. it was very apparent that we were to be in a similar 
position that night ; and so it turned out to be. We then tested 
to see if the centre-valve was passing foul gas, as we had noticed a 
slight settlement in the foundation of the valve a few days pre- 
viously, whereby one pipe was cracked ; and we concluded that 
something must have given way inside of it that was doing the 
mischief. But we found we must seek elsewhere for the evH. I 
then blamed the lime, though this was from the same works we 
had received it firom for a considerable time. The next day (Friday) 
we changed another purifier, with the same result as before ; so 
that about 5 p.m. the test-paper was again quite dark. By this 
tune we were beginmng to be pressed for ps, and everybody and 
everything was blamed except the right thing. 

At last the question arose, Is anything amiss with the coal 
' itself ? We gave a casual look, and did not see anything par- 
ticular. But finding nothing else to account for what was wrong, 
we turned again to the coal ; and, on making a careful search, wo 
found several large ** brasses," some of which are now before you. 
In order to satisfy myself more fully if it was the coal that was at 
fault) I borrowed from a neighbour some waggon loads from 
another colliery', and had the retorts charged at 8 p.m. with the 
new coal. After we put in the 9 o'clock charges, the test-paper 
began to show some slight improvement, and the result was that 
by 10.30, with 18 out of the 80 retorts working with new coal*, we 
saw quite clearly we were on the right track at last for the evil. 
We changed the other purifier in the set, and not a trace of 
sulphur was indicated by the test-paper. I procured a few more 
waggon loads of coal to serve us until the next Monday, when 
we again tried the coal in stock, with the result that by the time we 
had 18 retorts at work the gas again discoloured the test-paper. 

Having then proved conclusively that it was the coal, I at once 
complained to the colliery officials, showed them a sample of what 
we had taken out, and they at once sent three ** casters " — ^men who 
are trained for the work, and who act as a check on the screenmen, 
and have nothing else to do but cast waggons sent there day after 
day, and weigh venr minutely all brasses, stones, &c., keeping 
a separate account of each — and these men had to turn over every 
shovelful of coal in the works, cleaning out all obnoxious matter, 
which was carefully weighed even to ounces. As a further induce- 
ment to the screenmen employed at all the collieries to do their 
duty, a very commendable rule has been adopted at some of the 
best managed and most extensive, by which the manager checks, 
by means of these casters, the work done, and either awards a 
premium or punishes bv fine as the case may be. Goal containing 
a certain percentage of refuse is passed as normally clean, and for 
which neither a fine is imposed nor a gratuity given ; but for every 
15 lbs. per ton of coal less than this percentage, a gratuity is given, 
and for every 15 lbs. per ton in excess of that quantity, a fine is 
inflicted. This rule nas been found a very great inducement to 
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the screenmen to do their work thoroughly, so that they may share 
in the prize held oat to them. 

As yon maybe snre, snch a state of matters led to a most carefal 
and searching inquiry bv and among the colliery officials, one and 
aU of whom seemed m the most profound ignorance of snch a thing, 
and could not give any acconnt of ^e cause or assign any reason 
for it, except on the assumption of a " trouble *' which they might 
be coming upon in the mine. What made it all the worse to find 
the cause of the evil was the fact that it was only a few truck- 
loads that were at fault, and even in them many of the brasses 
were inside of what looked like pieces of really good coal. 

I must ask you to excuse my taking up so much of your time 
with what many will say is a mere trme, and ought to have been 
seen at once. This may be so ; but it was not easily done, and my 
bringing it before you may serve as a warning to other persons, 
shoiUd such an experience feJl to their lot. If so, I shall feel that 
I have not taken up your time and attention in vain. 

The President said the paper contained many lessons usefid for 
them all to know. 

Mr. Hepworth thought any gentleman who saw the samples of 
pyrites which Mr. Whyte had produced would come to the conclu- 
sion that it would.be impossible to make gas which would be free 
from sulphur while they were in the coal ; and if this was going to 
be the experience of many of them, it was time they had an altera- 
tion in the law relating to sulphur compounds. After the experi- 
ence of the Newcastle Gas Company, the Crystal Palace District 
Gas Company,* and Mr. Whyte, they should be able to make out a 
good case for the relaxation of the powers under the Act. 

The President said the paper was not one which could be criti- 
cized very much, because it was a statement of f&cts which had 
occurred in Mr. Whyte*s experience. Perhaps all they could say 
was that they hoped neither he nor any of them would have any 
such experience again. 

The Next Meeting. 
Mr. Ford said that, as Mr. Tobey had been elected President for 
the coming year, he had pleasure in proposing that their next meet- 
ing be held at Malton. It was an honour due to a man who filled 
the office of President of an Association like theirs that the town 
with which he was connected should be selected as the place of 
their meeting. 

Mr. Whtte seconded the proposition, and it was agreed to. 

The BETiRiNa President. 
Mr. Hepworth said he desired to propose a resolution which he 
knew would be carried with acclamation. Mr. Hardie had been a 
very hard-working and laborious officer of the Association ever since 
its establishment. They had been glad to see him promoted from 
the office of Secretary to that of President ; and they had all been 
delighted to observe how he had discharged the new duties. He 
had worked a great deal more than it was perhaps possible for any 
other gentleman to work in the interests of the Association ; and he 

* See Journal of Oae Lighting ^ Vol. XLVII., p. 786. 
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(Mr. Hepworth) had pleasure in proposing that the thanks of the 
members be given to him for his services in the ohaur during the 
past year. 

Mr. Cox, in seconding the motion, remarked that he was sure 
they could not praise Mr. Hardie too much for the services he had 
rendered. 

The resolution was carried by acclamation. 

The Pbesident thanked the mover tmd seconder of the motion 
very much for the kind sentiments expressed towards himself, and 
the members generally for carrying the motion so heartily and so 
generously. All he had done had been a pleasure to himself. 

The business of the meeting then concluded ; and the members 
afterwards dined together at the County Hotel — Mr. Hardie 
occupying the chair. 



SOUTHERN ASSOCIATION, 

QX7ABTEBLY MBSTINa, MAY 13. 

This Meeting was held at Brighton ; but no business was trans- 
acted — the day being spent in visiting the two stations of the 
Brighton and Hove General Gus Company at Portslade and Hove, 
in accordance with a programme drawn up by the Secretary of the 
Association (Mr. J. L. Chapman, Assoc. M. Inst. C.E., of HArrow), 
who had made very complete arrangements for spending the day 
profitably. 

The members, accompanied by the President (Mr. G. Livesey, 
M. Inst. C.E.), left Victoria Station by the 10 o'clock train ; reach- 
ing Brighton abont 11.80. On their arrival they were received by 
Mr. J. Cash, Engineer of the Company, under whose guidance 
they at once proceeded to the Portslade works, which are situated 
on a spit of land separating Shoreham Harbour from the sea. 
These works have been considerably enlarged since the consolidation 
of the gas supply of Brighton in 1882, by the amalgamation of two 
of the then existing Gas Companies, and the extinction of the third ; 
the extensions having been designed and carried out by Mr. J. Birch 
Paddon, C.E. (Mr. Cash's predecessor in the engineeringdepartment), 
who has since joined the Board. The works have now a capacity 
of about 3 million cubic feet per day, and are built in two sections, 
whereof the latter has been recently completed. There are two 
retort-houses, end to end, parallel to the sea and harbour, with 
cofd storeage alongside, and the elevated jetty, with steam hoists 
and tram-rails for the coal waggons, between the two. Steam 
colliers lie alongside, and are discharged by this means either into 
the retort-houses or the stores, which are substantiaUy built in 
sections for localizing any spontaneous fires that may occur in the 
bulk. This is a convenience when damp portions of cargoes cannot 
be put directly upon the stage. The system of weighmg cargoes 
here is to load every waggon to an equal weight of i ton upon a 
bridge, and then pass it over another bridge which automatically 
counts the waggons. The retort-houses are of massive construc- 
tion ; special care being required with respect to the roofing and 
chimneys, which are fully exposed to the sea gales. The settings 
of retorts are all of eights, circular ; and a regular production of 
11,000 cubic feet of 14^-candle gas per ton is procured from 
Newcastle coal, without using cannel. Direct-acting furnaces and 
six-hour charges are the rule. This carbonizing duty is very good. 
The condensers consist of a double range of triple 12-inch pipes 
placed in what is called the *' horizontal " way. The engine and 
exhauster house is a handsome apartment accommodating two sets 
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of (duplioate) compound condensing engines, by Messrs. Thomas 
Piggott and Co., one of which takes the gas from the condensers 
and forces it through the washers and purifiers, while the other 
takes it from the purifiers and forces it to the holders, which are at 
a distance. These are beautiful specimens of machinery, perfectly 
kept, like eyer3rthing else at these works. The washers and scrub- 
bers are on Mr. Faddon*s design ; the latter (six in number) being 
in a house by themselves. They are of the type since made 
familiar in the form of the '* Standard ** washer-scrubbers. The 
purifying arrangements consist of a row of 40-feet boxes ; oxide 
being used in the ^* catches." The works are specially remarkable 
for the neatness and cleanliness everywhere apparent. 

The gasholder station at Hove, which was next visited, though 
small, affords ample testimony to the progress which has of late 
years been made in gasholder construction. There is the holder 
with cast-iron columns, and cast-iron perforated girders ; also the 
modem three-lift holder with tapered wrought-iron standards, and 
*' Faddon's wind- ties " — the diagonal horizontal tension members 
at the tops of the standards for ensuring rigidity — copied by Mr. 
Livesey in his great holder in the Old Kent Koad, as well as ))y 
other engineers ; and light rigid intermediate girders laid horizon- 
tally. The visit to the gasholder station was not the least instruc- 
tive portion of the day's work. As at the Portslade works, every- 
thing here was in the perfection of order. Mr. Gash showed ms 
guests all that might be considered interesting ; and he heightened 
the interest of every object and piece of apparatus by full, complete, 
and self-effacing explanations which the manageable numbers of 
his audience rendered generally available. 

At the conclusion of the visits, the members dined together at 
Mutton's Bestaurant, King's Eoad — the President occupying the 
chair. After dinner suitable acknowledgments wore, accorded to 
Mr. Gash and to Mr. Livesey ; and an early return to town com- 
pleted the proceedings of a day which, for instruction pleasantly 
conveyed, was admitted to have been rarelv equalled m the ex- 
perience of those who were fortunate enough to take part in the 
excursion. 



MANCHESTER INSTITUTION, 

QUABTERLY MEETINa, MAY 29. 

This Meeting took place at Bamsley. The members and friends 
were met at the Bamsley Station by Mr. John Hutchinson and 
his son (Mr. Walter W. Hntchinson), the Honorary Secretary of 
the Institution, and were by these gentlemen escorted to the 
Queen's Hotel, where luncheon awaited them. Here the party 
were joined by the President (Mr. G. E. Jones, G.E., F.E.H.S., 
of Chesterfield) and other members and Mends ; and there was 
an excellent muster when they set off in conveyances to visit the 
various places mentioned in the progranmie. The first of these 
was the new gas-works of the Baxndey Cras Company (of which 
Messrs. J. and W. W. Hutchinson are the Engineers), situated at 
Old Mill, some details of which will not be uninteresting. 

The gasholder is a telescopic one, 120 feet in diameter, and each 
lift 26 feet deep ; making a total rise of 52 feet. It has a brick 
tank 122 feet diameter and 26 feet deep. The holder will contain 
550,000 cubic feet of gas ; thus providing for four times the storeage 
capacity of the previous holder at Old Mill, and about 200,000 
cubic feet m'ore than the whole of the gasholders previously in 
existence at both works. It has been erected after the latest and 
most improved style, with 12 wrought-iron standards, two rows of 
girders, and diagonal wind tie-rods. During the excavations, a 
depth of 34 feet was traversed below the present surface, when 
unmistakeable signs were seen of deposits made by former rivers 
and floods. There is no doubt the bed of the river has been 
diverted in several directions in bygone times ; and several interest- 
ing objects were met with during the progress of the work. There 
were about 12 feet of alluvial deposit of a fine soft character, and 
completely free from stones. The bottom of the excavation was a 
sort of fire-clay, and was of a very spongy porous nature and 
difficult to deal with; requiring extreme care in order to get 
a good foundation for the tank walls. The following words are 
inscribed on the holder : — " This holder was erected a.d. 1885 ; 
J. Hutchinson and W. W. Hutchinson, Engineers ; contractors — 
Naylor Brothers, tank ; Clayton, Son, and Co., gasholder.*' The 
tarJi: was raised some 8 feet above the natursd surface of the 
ground, in order to secure it from the high floods which occur. 
The last flood occurred only a week or two previously, and was the 
highest known in the locality for 50 years ; and, as the sequel has 
proved, the attention at this point has been found of great value. 
In November last the tank was filled with water, and the holder 
with gas ; and although this recent addition has been made to the 
storeage capacity, the holder does not contain 24 hours* supply for 
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the town. The plans and works were carried out within twelve 
months of the order being given by the Directors. As much as 
700,000 cubic feet of gas have been turned out in a single day ; and 
since it was filled, the holder has been working successfcdly. 

The party first went through the engine, exhauster, and pump 
house, retort-shed and coal-store ; saw the coke-breakmg arrange- 
ments, the blacksmith's shop, and the purifier-house; examined 
the condensing and scrubbing arrangements ; viewed a further 
addition to the purifying department ; looked through the general 
store-shed ; and thence passed on to the new holder, which was 
examined with interest. The general appearance of the works was 
much admired. 

Time was found for a brief visit to the Dearne Engineering and 
Chemical Works of Messrs. Hutchinson Bros., where the members 
inspected a sulphate of ammonia plant capable of producing 80 cwt. 
of salt per working day of 10 hours. The plant was in full operation ; 
and favourable opinions were expressed by various members as to its 
simplicity, efficiency, and the freedom from smell or nuisance, as 
well as about the fine quality of the salt produced. Various parts of 
a complete plant to produce a ton of sulphate per day, in course of 
construction for the Clayton, Allerton, and Thornton Gas Company, 
were also shown, as well as some of the firm's iron purifier grids, 
in course of manufacture for the Plymouth and other Gas Com- 
panies. The workshops (in which there is machinery for making 
the grids) and the chemical laboratory were also visited ; and then the 
party returned to the gas-works, and were received by the vener- 
able Chairman of the Company (Mr. B. Inns, J.P.), who gave the 
Institution a welcome to Bamidey. 

After a drive of about five miles, the Bockingham Chemical' 
Works of Messrs. Newton, Chambers, and Co., at Birdwell, were 
reached. The stay here was short, but exceedingly interesting. 
The works (which were unfortunately idle, because of the great 
depression in the residuals market) were built in 1884. They are 
situated about 500 yards from the colliery, and are bounded on 
one side by the Manchester, Sheffield, and Lincolnshire Bailway.. 
From the pit-bank the coal is drawn in corves by a wire rope to 
the works, and is tipped into hoppers which run the length of the 
retort-house, and have been made to give more room on the floor- 
for stoking, and be pleasanter for the men working. In the retort- 
house there are 180 mouthpieces ; 6 through retorts in a bed. The 
furnaces are heated by the debenzolized gas, the calorific power 
of which is found to be about equal to ordinary gas. The plan 
adopted in the frimaces is a simple adaptation of the regenera- 
tive principle. The gas is admitted by a small jet; and the 
fireplace being partly filled with fire-brick, which becomes red hot, 
the air passing through is raised to a high temperature before 
mixing with the gas. The dampers to each oven are left open^ 
about i inch ; and when the frirnaces are at this work the flame 
flows out from the sight-holes to the length of something like a 
foot. No flame of the gas can be seen in the oven, but simply a 
nice steady heat. The frirnace heat is regulated by the foreman, 
by means of a governor near the holder, and is not under the' 
control of the men. The gas is admitted to the furnaces by a 
i-inch nozzle, and under a pressure of 2 inches. The consumpuon 
is about 960 cubic feet per hour for each furnace, and sufficient gas 

I 
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is prodnoed to heat the whole of the beds, the boilers, and the tar 
Btiils; though when carbonizing is Bospended, ooke firing for the 
boilers and stills in nse is resorted to. Two systems are employed 
for heating the boilers by gas. One is practically that of having 
a large Bonsen burner, while by the other method the gas is spHt 
np into six smaU jets. It is found in practice that the Bunsen 
makes too great a local heat, to the detriment of the boilers — 
a disadvantage which is overcome by dividing the gas supply into 
small jets. The nozzle by which the gas is supplied is ingeniously 
made its own air regulator, and is moveable at will. As an instance 
of the economy with which the works are managed, and the prin- 
ciple of making use of everything by which they are governed, it was 
pointed out that the waste lime from the sulphate making is used for 
neutralizing the acid from the benzol washing, and is then ground 
with ashes in a mortar-mill, and employed for luting the retort- 
lids. The water for the condensers is pumped from the Company's 
own dam to a tank on the top of one of the buildings ; and, after 
performing its functions, flows back into the dam and is used again. 
An arrangement is made of the tar-still by which, in case of a boil- 
over, the tar is not wasted, but flows back into the tar-well. 

The journey once more resumed, the route lay through a delight- 
fully picturesque country to Wentworth Castle, the seat of T. F. C. Y. 
Wentworth, Esq., who had not only given the members permission 
to visit the house and its famed picture gallery, but invited them on 
their arrival to partake of refreshments, and, through his private 
secretary (Mr. C. H. Cobbold), wrote expressing re^et that he could 
not personally meet them. The drive and the visit to the mansion 
were really the events of the day. Wentworth Castle (which stands 
in most beautifully wooded grounds) belonged in the last century to, 
and was the principal residence of the Earls of Strafiford of the 
second creation. Its external appearance is very stately, and its 
grand hall, drawing-room, dining-room, state-rooms, billiard-room, 
picture-gallery, &c., are magnificent. The gallery is 180 feet long, 
26 feet broad, and 80 feet high, and contains an almost unique 
collection of pictures, most of them by celebrated masters. The 
visitors afber being conducted through the house, wandered 
through the conservatoiy, wilderness, greenhouses, gardens, &c., 
and had a glimpse of the old castle, which was erected in 1730 
by the Earl of Strafford, on the site of an ancient fortress. From 
the top of this a magnificent view of the surrounding country is 
obtained. The house and offices are illuminated by the electric 
light; and in order that the visitors might see the effect, the 
shutters of the dining-room were temporarily closed, and the light 
turned on. There are altogether some 600 incandescent lamps in 
and about the house ; the power being sup|>lied by a steam-engine 
of 20-horse power nominal, and the electricity generated by two of 
Grompton*s dynamos, each of 150 amp&res. The engine works up 
to 80 indicated horse power at 490 revolutions a minute, and the 
lighting is regulated Dy switches in different parts of the house 
and grounds. 

At the close of the visit the return journey commenced. The 
Queen's Hotel, Bamsley, being once more reached, the members 
dined together — ^the President (Mr. C. E. Jones) in the chair. 

After dinner, the President took advantage of the occasion to 
bid the members a cordial welcome to Yorkshire — a duty which he 
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said he had no opportunity of performing in the morning. He 
then called upon the Honorary Secretary to read the minutes of 
the previous meeting. 

Mr. Hutchinson having complied, 

Mr. D. Clarke (Ashton-under-Lyne) moved, and Mr. T. Moore 
(Macclesfield) seconded, the confirmation of the minutes ; and the 
motion was agreed to unanimously. 

The President next proposed votes of thanks to Mr. Wentworth, 
for his extreme kindness in placing his grounds and magnificent 
hall at the disposal of the members that day ; to Messrs. Newton, 
Chambers and Co., and to the Barrow Hematite Company (the 
latter of whom were kind enough to ask the members to visit their 
works — an invitation which had to be declined becausd there was 
not time) ; and the toast list was then proceeded with. 

The evening was enlivened by songs ; but the proceedings neces- 
sarily came to an early close, in order that those travelling from a 
distance might return home in good time. 
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NORTH BRITISH ASSOCIATION. 

ANNUAL MESTING, JULY 22 and 23. 

This Meeting was held in the Hall of the Boyal Scottish Society 
of Arts, No. 117, Geow Street, Edinburgh — Mr. Bobebt Mitchell 
(Vice-President), of Edinburgh, occupied the chair, in consequence 
of the resignation of office by Mr. James Hislop (of the Partick, 
HiUhead, and Maryhill Gas Company), under circumstances men- 
tioned in the course of the proceedings. 

The Secbbtabt (Mr. David Terrace, of the Dawsholm Gas-Works, 
Glasgow) submitted the following 

Kepobt of the Committee. 

Following the precedent of last year, when a Beport of the Committee 
was read and approved of by the members at the annual general meeting, 
instead of the nsnal reading of the minntes, the Committee now present 
a statement indioating the general soope of the business done dnnng the 
past year. 

Of the two remits to the Besearoh and Investigation Committee, the 
members of the Snb-Committee " On the Adaptability of Befi^enerative 
Fnmaoes for Heating Retorts in Moderate-sized Gas- Works " have been 
thanked tor their labonr and reports, and it has been agreed to defer 
farther consideration of this subject in the meantime. The report sub- 
mitted at the last annual meeting — also previous reports — contained full 
particulars of the system, and reports from several gas-works giving details 
as to its working. 

The other remit, " On the Best Standard Burner for Scotch (Hs," has 
been under the consideration of the Committee ; but it was unfortunate 
that, when action was about to be taken in miUdng experiments, the 
President— who was Convener of the Sub- Committee — resigned office, and 
there was not then sufficient time to fully investigate the subject and 
report to this meeting. Other members have been added to the Sub- 
committee. 

Begarding the Besearoh Fund, it may be stated that there are now 48 
contributing companies, &o., being an increase of 6 as compared with last 
year. 

The Benevolent Fund has been drawn on during the year to the extent 
of £6. The Committee are gratified to find that there are so few of the 
dependants of gas managers requiring assistance at this time. 

The " Statistical Beport, 1885," was compiled and issued to those mem- 
bers who gave the requisite information. 

The pamphlet containing the three prize essays on ** Gaseous Fuel " 
(Allan and Lever) was distributed to all the members, with the view of 
having the subject discussed at this meeting. 

The " Annual Beport of Proceedings, 1885," was published, and a copy 
■sent to each member of the Association, according to the rules. It con- 
tained a list of new members admitted, names of Committee, rules, &o. 
As it would be very desirable that each member should have a complete 
■set of these annual reports from the time they were first issued, in 1867, 
the Committee made inquiry as to the cost. This was found to be so 
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great as to prevent it inonrrin^ the risk of the sales. The members are 
now reqnested to give expressions of opinion as to the advisability of 
republisning the reports which are out of print. 

The Committee, while aooepting the resignation of the President, Mr. 
James Hislop, greatly regretted the oircumBtanoe which had led him to 
adopt this coarse. It was fortunate that Mr. Bobert Mitchell so kindly 
onaertook the duties of Chairman for this meeting. 

It has been considered advisable to postpone twng any definite action 
in reference to the Murdoch Memorial, as the subscriptions to the fund 
are not coming in so well as could be desired. If it accords with the 
wishes of the members, the present Sub-Committee will undertake to 
act for another year. 

Mr. Walter King, the Publisher of the JimmaX of Gas Lighting^ has 
very generously supplied the Association with the reports of the proceed- 
ings gratis for a number of years; but the Committee, in thanking Mr. 
King for past favours, has resolved to publish in future an independent 
report, and insert advertisements at the end of same, so as to partly meet 
the expense. 

The Committee recommend the election of Mr. G-eor^e Bray, of Leeds, 
as an honorarv member of t^e Association, for the emment services he 
has rendered the cause of gas lighting. 

The Committee regret to have to report that Mr. David Terrace, who 
has filled the offices of Secretary and iSreasurer with so much acceptance 
and success during the last seven years, has intimated his desire to retire 
from these offices. His request has been very reluctantly acceded to. The 
Committee desire that it Be placed on record the great satisfaction and 
pleasure all have had with him while in office, and to acknowledge that 
to his exertions and abilities the continued prosperity of the Association 
is in no small measure due. 

The Chairman said that, as the members would observe from 
the report, the republication of the reports which had been oat of 
print daring eleven years woald cost aboat J£62 ; which would be 
Is. 4d. or Is. 6d. each. If it was the wish of the members that 
these reports should be reprinted, it could be done ; but he was of 
opinion that it would be simply a waste of the Association's fands. 
He should be glad, however, to hear the views of the members on 
the point. 

No response having been made, 

The Chairman sedd he would take it to be the opinion of the 
meeting that the Association did not see its way to enter upon the 
republication of the reports. (** Agreed.") He supposed that he 
might also take it as the mind of the meeting that the Committee 
on the Murdoch Memorial Fund should continue to act for another 
year. (" Agreed.") 

The Boll of the Association. 

Mr. David Terrace reported the following resignations: — 
Ordinary members — Messrs. George Boyd, AJloa; W. Elliot, 
Kirkcudbright ; B. Wyllie, Glasgow ; and John Young, Bonny- 
rigg (deceased). Extraordinary members — Messrs. John Hurll, 
Glenboig ; D. Bichmond, Glasgow ; John Milne (deceased) ; and 
B. Hamilton, Glasgow. Associate member — B. Hill, Arbroath. 
Mr. George Bray has been transferred to the honorary list. The 
members of the Association number 155 ordinary members, 58 
extraordinary, 9 associates, and 3 honorary members ; but deduct- 
ing the names of those resigning, &o., the numbers respectively are 
150, 53, 6, and 3; being a total of 212. Add to these 10 ordinary 
and 3 extraordinary applying for admission (see over), there is a 
total of 226 members, including 4 honorary members. 
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Admission of New Members. 
The Committee recommended the election of the following : — 



OBDINABT HEMBEB8. 

Gallao, Peru. 

Eirkcadbright. 

Montrose. 

Sligo. 

CheBterfield. 

Dalmellington. 

Benfrew. 

Maryhill. 



Brown, J. E., Mftnager, Gas- Works 

EUiot, T. 

Hall, T. D. 
•Harper, G. 

Jones, G. E. 

Lighbody, T. 

M^air.J. 

Monk, Levi „ „ 

Satinders, B., Second Engineer . 

Sellers, C, Manager, Gas- Works 
*Stormonth, W, „ „ 

Turn, A. 

* Transferred from ABSooiate list. 




























Lima, Peru. 
York. 
Goleraine. 
Alloa. 



EXTBiL-OBDINABY MZUBBBS. 

Brown, A., Gas Lighting Engineer .... Glasgow, 

Milne, J., Meter Maker EdixiDargh. 

Nasmyth, A. H., Goalmaster Donibristle. 

The meeting confirmed the recommendation of the Committee. 

Murdoch Memorial Fund. 

Mr. J. M*GiLOHRiST (Dmnbarton) reported that, after paying 
the printing and other expenses, they had a deposit receipt for j£250 
towards the Murdoch Memorial Fund, besides a balance on the 
current account. The Committee had thought it wise to continue 
this fond for another jetLV, They knew that the fond to perpetuate 
the memory of Trevithiok, the great Cornish Engineer, had been 
before the public for years, and still the promoters had not obtained 
what was considered to be a sufficient sum; and therefore he 
thought they should not be in a hurry to close the fund for the 
inventor of gas lighting. The times had been hard on many of 
the trades closely allied to the gas industry ; and he had heard 
some gentleman remark that they should *' wait till the clouds roll 
by " — or, as it had been parodied, ** wait till the tar gets high " — 
when they would be prepared to subscribe liberally to the fimd for 
the perpetuation of the name of the father of the gas industry and 
others intimately connected therewith. He expected they would 
receive handaome subscriptions from many sources ; and he re- 
marked that ^250 in one year was by no means a bad start. 

Appointment of Office-Bearers. 

Messrs. Bower and "Rall (who had been appointed to scrutinize 
the ballot-papers) gave in their report as to the appointment of 
office-bearers for the ensuing year, as follows : — 

President — Robert Mitchell, Edinburgh. 

Vice-Presidents — ^David Terrace, Dawsholm, Glasgow ; G. R. 

Hislop, Paisley. 
Secretary and Treasurer — Charles Waterston, Portobello. 
New Members of Committee — J. Hall, St. Andrews ; P. Watson, 

Stirling ; R. Robertson, Bathgate. 
Auditor — D. B. Peebles, Edinburgh. 

Place of Next Meeting. 
Stirling was fixed upon as the place of meeting next year. 
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AUDITOB*S BbPOBT. 

Mr. D. Bruce Pebbles (Edinburgh), the Auditor, in submittixig 
his report, said he was exceedingly sorry that Mr. Terrace had 
resigned lus position as Secretary. During the time he had been 
connected with him, he could say, what was already known by all 
the members, that Mr. Terrace had been unwearied in his efforts 
to promote the welfare of the Association. He had taken a great 
deal of personal trouble ; and he (Mr. Peebles) believed that much 
of the progress of the Association, as seen in the balance of the 
different accounts, must be credited to his hard work. No doubt 
the Committee had assisted him; but the Secretary, above idl 
others, had to bear the burden of the work. He was glad to 
report that there were very few arrears, and to testify that the 
Association was in a remarkably heall^y condition. Ajb regarded 
his personal connection with Mr. Terrace, he had to state that his 
unvarying courtesy, and the kind and able manner in which all 
the correspondence had been conducted, had made it a source of 
great pleasure for him to be connected with Mr. Terrace. 

On the motion of Mr. Smith (Aberdeen), a hearty vote of thanks 
was given to Mr. Peebles for the clear and able way in which he 
had presented the accounts to the meeting. 

Mb. Mitchell*s Addbess. 

Gentlemen, — ^It is very unfortunate, and I am sure it is a matter 
of sincere regret to the members of the Association, that they have 
been deprived of the able services of the President they so unani- 
mously elected for this honourable office at the last meeting. 

In taking the position of Chairman of this meeting, I do so rely- 
ing upon an extension of that indulgence and support which has 
at all times been freely accorded to those whose privilege it has 
been to precede me in presiding over your deliberations. In the 
circumstances I will not attempt to give you an address worthy of 
being called an Inaugural Address, but will confine the remarks I 
have to make to a few of the topics which may be said to occupy 
an important position in gas politics. We have, in these days, so 
many associations and publications all vicing with each other to 
supply useful information, that gas engineers have great advan- 
tages now over their brethren of former years. What has been 
the outcome of all this ? The days of limited discussions are 
ended, and a spirit of inquiry pervades every grade— from the first 
engineer of the land to the intelligent stoker. So much is this the 
case that the great difficulty now is to be able to lay before this or 
any similar Association any subject with such a degree of freshness 
as to make it worth listening to. Nevertheless, our business may 
be described as many-sided ; and through your indulgence I may 
be permitted to express my views from the point from which I 
regard some of these topics. 

Since the introduction of gas as a means of illumination, three- 
quarters of a century ago, the industry has assumed gigantic 
dimensions ; and I am safe to say that the present generation has 
not seen its limits. Taking the year 1866 as our standpoint, let 
us cast a retrospective glance to the period when Murdoch, in 
England, and Lebon, in France, were experimenting with coal 
—distilling it in closed vessels — ^and with the resulting gaseous 
products. In the early stages of the century, philosophers were 
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busyinf? themselves with matters of oonsaming interest to mankind 
generally. Towards the end of last century (1779) William Smith, 
an ingenious road surveyor, in a moment of happy inspiration, 
struck the key-note of geology. The elder Darwin had enunciated 
his thoughts upon the theory of evolution — a theory which his 
grandson has established to the satisfaction of most of the great 
thinkers of the present day. The discoveries of Priestley regarding 
gases had led to researches by other students of natural forces ; and 
Dalton had brought forward his much-criticized, and now generally 
accepted, atomic theory. As the century approached its ngiajority, 
each of the important branches of human thought to which I 
have merely alluded had its workers and devotees. But with 
OAC branch alone are we inunediately concerned — ^namely, that 
relating to chemistry. It was comparatively late in the day 
before the chemist recognized the fact that in the products 
of the distillation of coal he had a mine of wealth vaster 
than the imagination could conceive, and that here he had the 
key to open the storehouse locked by Nature in pre-historic times. 
In their earliest struggles against ignorance and prejudice, the 
pioneers of the gas industry had to depend for success more upon 
empirical rules than upon obedience to exact scientific theories. 
There were but few tramed chemists in those days ; and of those 
few, the manufacturers of gas could not be said to include any 
brilliant examples. Yet, through the persistent efforts of intelligent 
men, companies were promoted in nearly every town of any 
importance in the kingdom ; and consequently in all these centres 
there were accumulations of bye-products resulting from the dis- 
tillation of coal. The value of these products had not been ascer- 
tained ; and as their accumulation created a nuisance, the aid of 
the chemist was invoked by local authorities. He was called upon 
to perform, as Professor Foster observed the other day, the duties 
of a policeman or detective. To the zeal disjslayed by these officers 
we owe, in some measure, the advanced position of the gas industry. 
But I am not going to weary your patience by anything like a 
minute account of the various processes which have been intro- 
duced within the past fifty years for the carbonization of coal, and 
the subsequent treatment of the products of distillation. Suffice it ' 
to say that in this branch of manufacture we have undoubted 
evidence of the patient, persevering industry of not a few of those 
whose lot it was to be in the van. The students of physics have 
done much in recent years to aid the gas engineer in conserving 
heat to effect distillation ; and the chemist has, in various ways, 
also aided him to deal with the resulting gases, liquors, &c; 

Perhaps the most important topic which is at present engaging 
the attention of gas engineers and chemists is that of the purifica- 
tion of gas in closed vessels. We are all aware of many objections 
to the present system. Great area is required for purifiers, and foul 
smells are emitted during the process of changing, which raises the 
ire of people in populous distncts. And then we have to remove 
and dispose of the refuse, which at some seasons is anything but 
an easy task. By improved scrubbing and washing, the nuisance 
has been very considerably reduced ; but I am afraid we will never 
be thoroughly satisfied until we can effect the purification in closed 
vessels. Modem chemical research appears to point to the conclu- 
sion that not only will we be able to purify gas in closed vessels, 
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bnt that with one of the so-ccJled impurities — viz,, ammonia — ^we 
will be able to remove sulphuretted hydrogen, carbonic acid, and, 
to a large extent, bisulphide of carbon (where such an impurity 
exists) and other sulphur and cyanogen compounds. I have come 
to this conclusion not only from a perusal of the paper read by 
Mr. Charles Hunt at the recent meeting of The Gas Institute, but 
from my observations of processes which have been before the gas 
world for years. I will not attempt to describe these processes, but 
merely refer to those patented by Hammond, Young, and Glaus. 

The ammonia-soda process, as erected at Birmingham, could 
not, I conceive, be successfully worked on the lines of the original 
specification ; and the particulars as to its working given in the 
prospectus of the Company warrant me in coming to this conclu- 
sion. From experience at Birmingham it has been found that 
the process, as described in the specification and the prospectus of 
the Company, could not give the results desired ; therefore a few of 
the most important features of other patented processes have been 
assimilated. For instance, there is Mr. Hammond's process, 
which was patented eight years ago, and the main feature of which 
is to remove sulphuretted hydrogen, carbonic acid, and other 
sulphur compounds, &c., from the gas, as in the Claus process. 
Unfortunately for Mr. Hammond, he tried to nurse his own baby 
instead of securing a foster-parent for it in the person of some 
nabob, who, b^ his affluence and influence, could secure for it 
admirers. It is said that "imitation is the sincerest form of 
flattery." If so, in this sense, but in this sense alone, Mr. Ham- 
mond has every reason to be well pleased. 

I have also to mention that in the year 1881 Mr. William Young, 
then Manager of the Clippens Oil Company, patented a process 
in which he clearly showed that it was quite possible not only to 
purify gas by means of ammonia, but also to recover the sulphur in 
its free state. I claim for Mr. Young priority of devising a method 
for effecting this purpose. But it may be said that Messrs. Wallace 
and Claus had their first patent four years before that date — ^viz., in 
January, 1877 ; and those who rely upon the records of the Patent 
Office may come to the conclusion that in making this statement 
I am in error. But I would remind m^ hearers that in the year 
1875 I had the privilege of being assistant to Mr. Young; and 
without divulging any of the secrets of his laboratory, I can say 
that in that year Mr. Young had experimented with ammonia as 
a purifying agent. Although he encountered many difficulties, he 
was at the time thoroughly convinced that with this compound 
crude gas could be thoroughly purified, and that, too, without 
creating any nuisance. I know I am right in saying that had Mr. 
Young's attention not been absorbed by the many intricate pro- 
cesses of distilling and purifying shale oil — ^an industry with which 
his name is indissolubly connected — ^he would then have carried 
his experiments in gas purification to a successful issue. 

In works of the first magnitude — such as Birmingham or Belfast, 
and others I could name — the Claus process, with certain modifi- 
cations of the original specification, may not only be worked 
economically, but at a profit. Corporations or companies who can 
afford to employ a trained chemist to see that the proper conditions 
exist in the different scrubbers, ma^ work the process satisfactorily 
enough ; but without such attention, careful and constant, gas 
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may be sent ont to the consumer in such a filthy condition that 
the mannfaoturer would be subject to penalties, and he would 
otherwise be the loser to the extent that ne had failed to arrest at 
the proper place a marketable commodity. I can perceive in this 
ammonia process the germs of a system of purification which in 
the future of the gas industry is destined to play an important 
part ; but in its present (I ^ay say intricate) state I am not san- 
guine that it wiU meet with general approval. It is ingeniously 
conceived ; but its practical application appears to me to be too 
intricate to warrant the hope that it can ever he universally adopted. 
What we desiderate is some simple method of purification. 

Whilst dealing with the purification of gas, there is another 
process at present attracting a good deal of attention in several 
quarters — viz., the entire purification of gas from sulphur by 
hydrocarbons. This subject was very ably brought before the 
members of the Association at its eighteenth annual meeting, held 
in this hall in July, 1879, by our esteemed member Mr. William 
Young ; and since then the matter has been engaging his attention. 
This process is destined to be of very wide interest ; and I learn it 
is to be the basis of letters patent. I will not, therefore, presume 
to anticipate, but will await, with no small degree of interest, the 
publication of the specification. 

The present depressed state of the residuals market has a tendency 
to revive the spirit of inquiry which was abroad seven or eight years 
ago, when there were several methods propounded as to how best to 
carburet gas with the hydrocarbons held in suspension with the tar. 
The process known as the ** Analyzer ** was the means by which 
Messrs. Aitken and Young sought to accompHsh this object. But, 
as has been truly observed elsewhere, this system was advanced at 
a period when tar, and the very hydrocarbons which it professed to 
remove from the tar for carburettmg purposes, were commanding a 
high figure in the market. This being the case, and the " pounds, 
shillings, and pence " aspect of an invention being about the first 
that recommends itself to gas engineers, the analyzer had not then 
the recoromendations it now possesses. Times have changed ; and, 
with the advance of time, modifications of the original analyzer 
have also been introduced. Our cannel coal supplies still maintain 
their old position as to price, while the residuals market has almost 
touched zero. We have not, therefore, the same reason now for 
looking askance at the analyzer which prevailed on its introduction. 
Should the prices of cannels increase, and no improvement take 
place in the residuals market, it would pay us were we to extract 
the hydrocarbons from the tar. 

From the distillation of coal, as you are aware, a considerable 
quantity of volatile hydrocarbons passes off with the heavy tar. 
According to the quality of the material undergoing distillation 
and the temperature at which the distillation is conducted, the 
quantity and quality of these hydrocarbons range (say) from 2 to 
12 per cent., with varying boiling points from 120° to 160° Fahr. 
It is these volatile hydrocarbons which, in the present state of the 
market, are almost worthless. It is due to the presence of these 
hydrocarbons in the gas that the illuminating power of the gas 
depends. Now, while the fact is borne in mind that gas, at all 
ordinary temperatures, will permanently combine with naphtha 
vapours, a great part of the difficulty in carburetting is removed. 



NOBTH BBITISH ASSOCIATION. .128 

I am of opinion that this can be Biaooessfdlly accomplished either 
by simple distillation in situ, as by means of the analyzer (the 
heavy tar going to form fuel for the furnaces), or by means of 
introducing a naphtha scrubber or carburetting box at the end, or 
nearly so, of the condenser. 

I throw out these remarks, first, as indicating in one direction how 
the present sluggish state of the residuals market may be improved ; 
and, second, as showing how the quality of the gas n^ay be kept at 
its present standard by using oo&L producing a higher quality of coke, 
and tars containing a large quantity of these naphtha vapours. 

While speaking on the subject of carburetting gas, I may say 
that Mr. Hawkins, of Wigan, has introduced a process. Although 
differing from that of Messrs. Aitken and Young, the carburetting 
materisJ in both cases is the benzol contained in the tar. In works 
where oxide of iron is mainly used for purification, it is well known 
that if the make of gas is increased much beyond what is the 
recognized area per 1000 cubic feet per diem, the oxide much 
sooner becomes inoperative than woidd be the case with lime. 
Frequent changing is the result. The oxide must then be subjected 
to the influence of the atmosphere, so as to revivify it ; and after- 
wards, when it becomes fully saturated, it has to be removed from 
the works. Mr. Hawkins admits a percentage of air to the oxide 
purifier, along with the carburetted gas, so that the process of 
revivification takes place in closed vessels — the oxide requiring to 
be removed only when it arrives at the stage of thorough satura- 
tion. Even in works where the make of gas reaches several 
hundred million cubic feet per annum, purifiers worked upon this 
principle continue operative for long periods, and purification in 
dosed vessels is practically accomplished with existing plant. 

Now, gentlemen, we well know that, however skilful the gas 
engineer may be, and however well he may make gas, his efforts 
to please the public may be, and are, frustrated by the unscientific 
way in which it is used. This is a truism. It has b^en preached . 
incessantly for the past twenty years; but, I am afraid, to an 
audience which has not appreciated the importance of the text. 
Notwithstanding the fact that we appeal, as a rule, to a careless 
audience, it is our duty to continue to urge the importance of 
using suitable burners. I have no intention of making reference 
to the various burners in the market for ordinary domestic light- 
ing, beyond saying that these have been immensely improved since 
old Mr. Milne discovered the advantage of the union of two rat- 
tail burners; but in recent times we have seen great bounds in 
, the direction of developing the latent power which gas possesses 
as an illuminant. I here refer more particularly to the class of 
burner known as regenerative. These, as well as the larger 
burners and lamps now extensively used for street -lighting 
purposes, may be regarded as the outcome of competition on 
the part of the electric light. To this competitor, therefore, 
we gas engineers ought to feel thankful. I may be excused 
if I, in a word or two, describe the features which regenera- 
tive burners have in common: (1) A body containing channels 
for heating the air; (2) a chimney for creating a draught, in 
order to supply the flame with air in particular directions; 
(3) the gas is heated by the supply-pipe being placed inside 
the chimney; (4) the globe which encloses all the openings 
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admitting gas and air mnst be air-tight at the edge which 
is in contact with the framework of the lamp ; (6) above 
the flame is a circular piece of metal, which is whitened 
occasionally, thus reflecting the light, but it also determines 
the shape of the flame. In the Bower lamp, this metal is larger 
than in the others ; thus allowing the flame to be increased, and 
giving a greater reflecting surfiEtce. In the Sugg " Cromartie " gas- 
lamp the gas issues from the holes perforated round the sides of 
the tube or burner, and forms a flat or saucer-shaped flame. Hot 
air is suppHed to the upper side of the flame by entering at the side 
of the lamp, and, passing down between the chimney and the 
supply-pipe, it comes in contact with the flame at the point nearest 
to the burner. Partially-heated air enters the globe near the outer 
edge of the flame, and feeds the under side of it. In the Bower 
gas-lamp the gas issues from holes perforated round the sides of 
the tube or burner, and forms a cup-shaped flame. Hot air is sup- 
plied to the upper side of the flame by entering at the side of the 
lamp, and, passing down between the chimney and the supply- 

Eipe, it comes in contact with the flame at the point nearest to the 
umer. Fartially-heated air enters the globe near its upper edge, 
and fldso through a tube fixed in the bottom of the globe, the air 
through which comes in direct contact with the under side of the 
flame. This tube may be opened or closed as required, according 
to the quaUty of the gas. In the Wenham gas-lamp, the burner is 
an inverted Argand, having a Uttle below the centre of it a button 
of perforated metal on which the gas strikes, causing the flame to 
spread out saucer-like. Hot air is supplied to both sides of the 
flame— to the upper side through a piece of perforated sheet metal, 
covering the space between the outmdeof the burner and the inside 
of the chimney ; and to the under side through the tube forming 
the centre of the Argand. Some cool air also enters the globe near 
its upper edge, where it is fastened to the lamp. 

In conclusion, gentlemen, allow me to say that we have great 
reason to congratulate ourselves on the continued prosperity of our 
Association. We have had Mr. David Terrace discharging the 
duties of Secretaiy and Treasurer for the last seven years ; and you 
can all bear testimony to the success and acceptance his labours 
have had amongst us. I trust Mr. Waterston, his successor, will 
have an equally successftd term. From my intimate knowledge of 
this gentleman's business qualifications, and the readiness with 
which Mr. Terrace will explain the whole working of the Associa- 
tion, I look forward to a continuance of the prosperity with very 
great confidence. "We have had our number increased to-day ; and 
while welcoming the new members to our Association, it is almost 
needless for me to state that the Commit bee recognize fully the 
responsibility attached to its membership, and feel assured that 
the prosperity of the Association is not entirely dependent upon 
numoers, but upon the interest evinced by each individual member, 
and his hearty co-operation in carrying out what seems best for the 
benefit of the Association. 

While we are congratulating ourselves, we must not be unmind- 
ful of those who have been with us, and who have departed this 
life during the past year ; and it becomes me to refer to the great 
loss the Association has sustained. Since my connection with the 
Association its membership has not lost in any one year two better 
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known and more widely respected members^ I refer to the late 
Mr. John Young, of Bonnyrigg, and Mr. John Milne, of Milton 
House, Edinburgh. Mr. Young was a noble example of what 
may be accomplished by indomitable perseverance, industry, and 
thorough confidence in one*s own abHity. Although it was not 
Mr. Young's fortune to grapple with any gigantic concern, yet he 
was ever busy with matters bearing upon his profession or kindred 
subjects ; and those who had the pleasure of his acquaintance can 
testify to the frankness with which he discussed important ques- 
tions, and tendered his opinions, gathered from wide experience 
and close observation. The other gentleman to whom I would 
make a brief reference is Mr. John l^ilne, for many years a promi- 
nent member of the firm of Messrs. J. Milne and Sons. Born in 
December, 1809, Mr. Milne passed away in February last, at the 
ripe age of 76 years. He was identified with all the works under- 
taken by the firm at a period when gas engineering was not such 
an exact science as it is at the present day ; but to the skill and 
care which Mr. Milne exercised in preparmg the details of the 
various works undertaken by the firm may be attributed much of 
its success. Naturally of a reticent disposition, he did not appear 
much before the public ; but some 20 or 25 years ago he was 
elected a Town Councillor in his native city. I may say he was 
also a Fellow of the Eoyal Society, and also of the Boyal Scottish 
Society of Arts, of which body he was at one time President. In 
the death of Mr. Milne, another of those landmarks which connect 
the present with the past has been removed, and this Association 
suffers by the loss. 

It was my intention to touch upon the important question of 
gaseous fuel, as having a bearing more particularly upon the prize 
papers of last year ; but I observe from the programme that this 
subject is to be introduced in the form of *' Notes," which may 
bring forth a discussion. I will, therefore, prefer to withhold my 
remarks meanwhile. 



The reading of papers was then proceeded with. They were 
taken in the followmg order : — 

SOME EXPEBIBNCB IN THE DISTILLATION OF COMMON 
CANNELS AND SHALES FOB GAS MAKING. 

By John Somerville, of London. 

I have thought the present time opportune to give you a short 
account of my experience in the use of shales and " bastard," or 
so-called third-class cannels. This may be of interest to some of 
our members just now, when, by reason of the low price of residuals, 
some find it difficult to make ends meet, and may even be con- 
templating raising the price of gas — a policy which, to my mind, 
should never be resorted to, except under very extraordinary cir- 
cumstances ; for in my experience of nearly 80 years as a gas 
manager, I have noticed invariably that, by increasing the price of 
gas, the consumption is considerably diminished and the revenue 
suffers greatly, while, in every case I know of, when the price has 
been reduced, increased consumption and revenue have been the 
result. I would rather advocate a reduction in the illuminating 
power by a few candles at the works than ask the consumers to 
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pay more for the gas they bum — the quality and pnrity remaiiung 
the same. 

In 1872-3, when coals and cannels rose to fabulous prices, third- 
class cannels and shales were bought largely by the Company with 
which I was connected and by others, because they were cheaper 
than the be6t cannels, which we had been in the habit of using for 
bringing up the gas made from Wigan and Newcastle coals to the 
illuminating power of 22 candles at the works. Cannels were not 
only dear, but they were also yery scarce ; and we had to buy what 
we could get (even in small quantities of 2000 and 8000 tons) from 
different collieries — one winter, in fact, I was using no less than 
37 varieties of coals, cannels, and shales. 

We had an experimental works of seven retorts, with apparatus 
all complete to the gasholder and photometer, which were kept con- 
stantly going in testing all coals and cannels as they came in ; so 
that generally trial cargoes were tested to ascertain their value 
before any quantity was contracted for. But at the time I speak 
of, we could not wait for this wholesome check, and were glad to 
get anything that we were told would make gas, and which had an 
analysis hanging to it ; so, third-class cannels and shales being 
cheapest, we used the largest quantity of them — ^to the extent of 
about 78*5 per cent, of the whole amount carbonized — these being 
bought by analysis. I hold in my hand one of these analyses of 
shales, which says : '* The gas from one ton is 7354 cubic feet ; 
and the coke weighs 12| cwt. Illuminating power, 33*11 sperm 
candles." The remark is also made that '* this shale yields a large 
volume of excellent gas, and is well worthy the attention of gas 
engineers." 

Now I have no doubt that when this analysis was made it was 
quite true. There is no date to it, so I cannot tell whether it was 
made in winter or summer. But evidently it was in the summer 
time with the thermometer above 60°, for when I tested the shale 
in the winter, with the thermometer below 40°, the result was 5120 
cubic feet of 27-candle gas, which was the lowest yield I ever had 
from this material ; and many of the shales only gave 5600 and 
5800 cubic feet per ton, although the printed analyses showed 
that the^ ought to yield 8500 and 9000 cubic feet. So that when 
purchasmg shales, the analysis ought to state the time of the year 
and the amount of condensing power employed before the gas 
reached the meter when the expetiment was made ; as experience 
has taught me — and I can truly say with our gifted countryman, 
Thomas Carlyle, that '* I have been to school, and," like him, 
'* found the school fees were awfully high " — that if shale is used it 
should only be in the summer time, and when the thermometer 
stands well above 60°, because the gases from it are not so perma- 
nent as from the better class cannels, and splint or common coals, 
and they condense into liquids which are deposited in the gas- 
holders and street mains, with the loss of quantity and quaUty. 
When the thermometer falls below 55° Fahr., I have found the loss 
to be, between the works and the testing station, one candle for every 
5° fall in the temperature below 55° Fahr. The testing station was 
i mile from the works ; and there was a loss of 1^ candles at my 
house li miles from the works. 

I have been looking over some of the memoranda and notes in 
my diaries, and find in the winter time numerous remarks like 
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these : " To-night lost 3 candles between works and testing station. 
Thermometer §8®.*' ^* To-day lost 3^ candles between works and 
testing station. Thermometer 35®.** Therefore when the thermo- 
meter stood at 40° Fahr., there was a loss of 3 candles between the 
works and testing station, and 4}^ candles on the photometer at my 
house, which I had fitted up for the purpose of checking the results 
obtained at the testing place, as I was at first very incredulous and 
slow to believe in such loss, until I examined the greatly increased 
quantity of liquor pumped out of the street syphons. Some of this 
I distilled, and found it was three-fourths shale spirit; and, on 
examination, I also foxmd the interior of the gasholders had ia large 
quantity of this oil floating u^on the water, for it is of lighter specific 
grayit3r. Now I have no hesitation in saying that if any of you who 
are using shale, or a third or half shale and third-class cannels 
in gas making — and I think it is a common practice in many gas- 
works — will test samples of liquor pumped from the street syphons, 
taken from within i mile of your works, and even 2 miles, you 
will find the same results, that owing to the low temperature, the 
friction through the mains, the pressure, and the distance travelled 
— ^for they each and all have an influence in causing the deposition 
of these non-permanent gases — there is considerable loss ; and 
also test the illuminating power with a jet photometer at ^ mile, 
1 mile, and 2 miles from the works, and see the loss in illuminating 
power. Some people say that the results of a jet photometer are 
not to be relied upon ; but I have always found that if the water- 
line of a Sugg's jet photometer be adjusted every twelve hours, and 
the gas is free from carbonic acid (as it should always be, or at least 
within i per cent.), then the jet can be relied upon, to within 
J candle, to give as true an indication of the real illuminating 
power of the gas as the bar photometer. Like everything else, 
however, it requires attention to give accurate results. 

I notice in the useful little book sent to each of our members — 
containing '* Statistics of Gas Supply in Scotland " — ^that what is 
called *' leakage ** isTery high in some towns. I am of opinion 
it is not leakage, although it is unaccounted-for gas ; but I think 
two-thirds of it or more may be put down to condensation of the 
non-permanent gases from common cannels and shales. Cease 
from using shales in the winter time and see the result, when 
you will doubtless come to the conclusion that it is not econo- 
mical working to raise the illuminating power at the works 
to 26 or 27 candles when there is a loss of three or four 
candles between the works and probably three-fourths of your 
consumers, and that the latter will get practically the same 
quality of gas if it is manufactured from more permanent materisds 
— such as a smaller percentage of first and second class cannels 
and splint coals — ^besides having the advantage of a good coke, 
which will command a ready sale and much better prices. If the 
coke is good, the public will soon find it to be to their advantage to 
use it, both for domestic and industrial purposes. They will find 
it to be more cleanly than coals, and that a ton of such coke is of 
more value for steam raising and all heating purposes than a ton of 
coflds, even if the price be equal ; but, as a rule, coke should be sold 
at the works at a little less than the current price of coals. You 
will also be assisting in the smoke abatement movement by inducing 
manufacturers to change from coal to coke, and so prevent those 
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blackening olonds of smoke which obscnre the light of Heaven and 
poison the atmospheriB we breathe, for with the employment ot 
coke as fnel there is an absence of smoke from chimneys ; and while 
you are benefiting yonrseWes, yon will also be benefactors to your 
fellow men. Leave to the oil and spirit makers what Dr. Wallace 
has somewhere called ** the oily shale ;" for, however high the heats 
maybe, one- third the gases from it are not permanent, bat are thrown 
down in the condensers and apparatus, the gasholders and mains — 
much the same as when trying to distil gas from oil, which is com- 
posed of snch complex hydrocarbons &at there seems to be no 
possibility of breaking them np into permanent gases, not even by 
the highest heat known, which I pointed ont in a letter to the 
Journal of Gas Lighting for September 24, 1872, when I had 
occasion to differ from Dr. Stevenson Macadam, who, in a paper 
read before this Association in that year, said 63,000 onbio feet or 
gas could be obtained from one ton of oil. But this is a digression, 
although on a similar theme. 

Well, then, what I found to be the case 14 or 15 years ago I find 
equally true to-day. I have procured two samples of liquor from 
a gas-works not 50 miles from where we now are ; and in this case 
third-class caimels and shales are used. The two samples were 
pumped from the street mains — i mile and 2 miles from the works 
respectively — on Midsummer day, June 24, 1886, when the deposi- 
tion of hydrocarbons should be at the minimum. They illustrate 
how well the street mains act as a fractional condenser ; the oily 
liquor taken at i mile from the works having a specific gravi^ 
of *875, and that taken at 2 miles away *850--showing that the 
farther from the works, and the greater the friction and distance 
travelled, the lighter spirit is condensed. As you see, this oily spirit 
is floating upon the condensed water. This bottlefull [shown] is 
merely distilled once direct from the sample; and in this one 
[shown] the liquor was agitated with sulphuric acid 1*845 specific 
gravity, and then washed with caustic alkali, and is a good sample 
of shale spirit, not distinguishable from this bottle of the com- 
mercial article. You gentlemen who make gas from this material 
might add considerably to your revenue by selling the contents oi 
your works* syphons, inlet and outlet of gasholders, and street 
mains, &c., to the shale oil distillers, or set up a small distillery 
on your own works — something similar to a naphtha refinery 
would do. But rather than do this I would say use cannels and 
coeds that yield permanent gases which will not condense after 
they have passed the proper condenser of the works, and the 
scrubbers or washers. 

A few years ago I remember reading some evidence about what 
the effect would be upon the interior fittings of houses if the 
illuminating power were lowered three or four candles. It was 
contended that the pipes were not large enough to carry gas 
of lower illuminating power, and that they would, of neces- 
sity, have to be all relaid with larger pipes, connections, &c. I 
noticed at the time that what was said was all speculation ; 
no one appeared to have had any actual experience, but they 
merely assumed what would be the result, and gave evidence 
according to their guesses. I may say I have had actual experi- 
ence of such a matter, and so can speak with some authority 
on the subject. My Company were bound to supply 20-candle 
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gas ; and we made 22-oandle at the works, so as to be sure of 20 at 
the testing station. A good proportion of our consnmers therefore 
had gas of (say) 21-candle power ; the specific gravity being *485 to 
*490. When, because of the deamess of coals and cannels, and the 
great loss in illominating power and quantity cadsed by the nse of 
these common cannels and shales, the Company made little or no 
profit, they were compelled to go to Parliament to have the illu- 
minating power reduced from 20 to 16 candles. This was accord- 
ingly done ; and the gas was reduced 4 to 5 candles, to 16. No 
change was necessary in the consumers* fittings, only the burners, 
and very few of those ; the majority of the consumers retaining 
the same ones. This experience of mine may be of use to you ; 
and do not be deterred or alarmed by any such arguments or fears, 
for you may depend upon it they are groundless. 

Another ** bogey," as given in evidence, was held up, if I remem- 
ber rightly — ^the sanitary bogey. It was contended that so much 
more air of the rooms would be vitiated if the illuminating power 
was reduced a few candles. This was only another case of assump- 
tion and speculation, as no one had any actual experience to offer. 
But I think I have shown that this argument is without any 
foundation ; for if the gas is made from more permanent gas-giving 
materials, all the consutners will have gas of as good illuminating 
power as they now enjoy, and will not require to consimie a cubic 
foot more of it. Indeed, my belief is — founded on experience — 
that, to a large proportion of the consumers, their gas will be 
better ; so this argument and fear may also be taken as groundless. 
And even suppose there was one atom of theory to support such a 
contention, I have yet to learn that the death-rate is higher in towns 
supplied with 16 or 20 candle gas than in those where 25 or 27 is 
supposed to be consumed. A large town in the South of England 
is supplied with 14-candle gas ; and I think the death-rate is about 
the lowest in the kingdom ; so do not let the sanitary bogey stand 
in the way to frighten those of you who may be desirous of making 
gas at the works of 8 or 4 candles less illuminating power. I say 
making it at the works ; for by this time, of course, you see the 
distinction — the gas at the consumers* burners will not be reduced 
3 or 4 candles, they will get the same quality and illuminating 
power as they have at present. 

Then, from the all-important financial point of view. What will 
be the result ? To make gas of 23 or 24 candle illuminating power 
at the works, and which will carry forward to the consumers* 
burners and give them the same illuminating power without 
depositing a large percentage of its light-giving properties before 
reaching the point of ignition, I will put before you an estimate of 
what I consider a good permanent gas-making mixture, in contrast 
to gas made from *' bastard*' cannels and shales. Taking first* 
class and some second-class cannels, delivered at, say, 20s. per ton, 
which we know will yield 12,500 cubic feet per ton, and give an 
illuminating power of 85 candles (and printed analyses say 18,500 
cubic feet and upwards — some people say 37 candles, but I will 
take it as 12,500 cubic feet of 35-candle gas, with a fair coke), and 
good splint coal delivered at the works for, say, 8s. per ton, giving 
10,500 cubic feet of 17-candle gas, and a good coke. One-third of 
such cannel, and two-thirds of splint, costing together (delivered at 
the works) 12s. per ton, yields 11,170 cubic feet of 23 to 24 candle 
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gas. The condensation from the gas made from this mixture will 
not be more than 2} per cent., and with a loss by leakage, &c., of 
6 per cent. ; or a total of 7^ per cent, of unaccounted-for gas. Such 
gas can be sold at l^d. per candle of illuminating power, or ds. per 
1000 cubic feet ; and the coke from such coals we know will be 
good sound coke, and command a ready sale at the low price of 6s. 
per ton. The yield will not be less than 13 cwt. per ton of coals 
carbonized; and allowing, say, 25 per cent, for fuel, there will 
remain for sale 9| cwt. — or 9 cwt. of coke sold per ton of coals, 
which, at 6s. per ton, is 2s. 8d. Tar and liquor will sell, at present 
reduced prices, for, say, 2s. per ton of coal carbonized. Deducting 
7^^ per cent, for unaccounted-for gas — or 820 cubic feet — there will 
be 10,850 cubic feet of gas sold, which, at 8s. per 1000 feet, ^ves 
£1 lis., or a total revenue of £1 15s. 8d. per ton of coals carbonized^ 
Then deducting 12s. as the cost of coals we have £1 8s. 8d. as 
the result of carbonizing a ton of such cannel and coals — of course 
assuming all other thinigs to be equal, and no change necessary 
in either carbonizing and purifying wages, or materials, &c. 

With regard to gas made from third-class cannels and shales, 
which cost at the works, say, lis. per ton, and yield 9000 cubic 
feet of 26-candle gas, I have never found such a yield at the station 
meter ; and if the meter was situated at the outlet of the holder 
instead of the inlet, the yield would be found considerably less. I 
have generally found, after proper condensation, not more than 
7000 to 8000 cubic feet ; but ror the purpose of this estimate, I will 
put the yield per ton at the maximum, and say that some shales 
and their twin brethren — ^third-class cannels — ^may give 9000 cubic 
feet of 26-candle gas per ton. I have shown you the loss in quantity 
and illuminating power before the gas reaches the consumer. The 
condensation is at least 15 per cent. ; and allowing the usual 5 per 
cent, for leakage, &c., the unaccounted-for gas will be 20 per cent., 
or 1800 cubic feet per ton. This leaves as gas sold 7200 cubic feet 
(but there are many works that do not reach 7000 cubic feet) at 
the consumers' meters ; and this, at 8s. per 1000 cubic feet, equals 
21s. 7d. per ton. With the tar and liquor, say the same as before, 
or 2s. per ton, we have a total of £1 8s. 7d. The refuse left in the 
retorts has to be carted away, which no doubt costs 6d. per ton 
(I doubt, however, whether it can be done for so little). This leaves 
£1 3s. Id. as the result of carbonizing a ton of such materials ; 
and deducting the cost — lis. — we have only 12s. Id. as the result 
of carbonizing a ton of shale and third-class cannels, as against 
jBI 8s. 8d. Placing the estimates side by side [as given in the table 
on the next page] , you will be the better able to see and criticize 
the figures. 

Since I began to write this paper — ^which was about the middle 
of June — I notice that one or two towns have raised the price of 
gas to their consumers. It is not for me to question the policy or 
action of any gas committee or body of directors of gas undertakings. 
But I cannot help thinking that it is a great pity they should do so, 
as the dearer any commodity is sold at, the more substitutes are 
sought after ; and we have rivals in the field who have to be con- 
sidered. I am certain that the only way to hold our own is by 
improving our manufacture, and reducing the price ; and Scotland, 
as she always has done, ought to lead Qie van in the matter of 
selling good gas at the lowest price. 
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Di8eu88ion, 
Mr. J. M*Cbae (Dandee) said that he shoold have preferred some 
other member to open the discussion on the paper, because he 
thought Mr. Somerville's remarks had been somewhat pointed, 
and made specially applicable to himself, because Dundee was one 
of the places where the price of gas had recently been raised. 
They were very much obliged to Mr. Somerville for coming from 
London and giving them the paper ; but he had " sprung a mine " 
upon them. A gentleman from London coming to Scotland and 
telling them how to use shales and cann^ was a most unusual 
experience. At the same time his remarks deserved, and he (Mr. 
M'Grae) had no doubt would receive every consideration. He was 
particularly pleased to see Mr. Somerville present, bearing in mind 
the fact that last year he was successful in carrying away the first 

Erize — a prize which he worthily deserved. But although they 
ad pleasant recollections of Mr. Somerville^s essay last year, this 
was no reason why they should accept in toto any statement of 
his this year. The Association had not now offered a prize, or 
perhaps the remarks would not have been so pointed. In regard 
to raising the price of gas, Mr. Somerville said he would rather 
advocate a reduction of the illuminating power by a few candles 
than ask people to pay more for their gas. Tnis remark he 
(Mr. M*Grae) would question at the outset. They had present with 
them a gentleman who had had experience in the reduction of the 
illuminating power of gas — Mr. Foulis, of Glasgow — and he hoped 
to hear his theory on the subject. He had already heard of his 
itheory, but* did not know suf^cient of it to accept it. His (Mr. 
'M*Grae's) own statement was not grounded on theory, but on fact ; 
.^nd he declared, without fear of contradiction, that as they reduced 
the illuminating power of their gas, they must bum more of it to 
:give the same amount of light. He had never heard a theory, 
which could be called a sound one, that had contradicted this fact. 
*The sanitary view of the question had been brought forward by 
Mr. Somerville ; but he (Mr. M*Grae) would ask whether they did 
^not withdraw more oxygen when they increased the quantity of 
gas consumed. They must use the oxygen in the air to support 
.combustion. It was absolutely necessary that the combination of 
oxygen and carbon, forming GO2, should take place ; and no man 
. could alter this law of combustion. Goming next to the question of 
shales and cannels, he wished to read a sentence from his 'address 
last year on this subject, in which he said : ** I have thought for a 
long time that there is a class of cannels which is not taken advan- 
tage of to such an extent as might profitably be done. I mean 
those cannels which produce a coke of inferior, and even unsaleable 
. quality, but otherwise give good yields both of gas and secondaiy 
products of good quality. That there is economy in purchasing 
. some of these cannels I think is very easily proved. To do this I 
have selected two cannels ; and according to printed analyses they 
are equal as regards sperm value. The one produces lOcwt. of 
•excellent coke per ton of coal, the other about 10 cwt. of useless 
coke. The former costs about 7s. 6d. per ton at the colliery more 
than the latter. Deducting, say, 6d. per ton for the cost of remov- 
ing the refuse produced by the non-coking coal, it is clear that we 
are paying 7s. for the half ton of coke produced b^ the coking 
coal.'* To this statement he now adhered ; and he did not think 
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Mr. Someryille or anybody else would contradict it. Then they 
had the philanthropic view of the case — ^being recommended to nse 
a coking coal in order that the atmosphere of large towns might 
be pnrified. This was just a question of pounds, shillings, and 
pence. Directors and gas corporations did not thank their mana 
gers for philanthropy — they wanted to see a good balance-sheet 
and he maintained that there was great economy in using shales 
The best-managed gas companies in Scotland were using a large per 
centage of shales. In Dundee he had lOj^ per cent, of unaccounted 
for gas, and he bought from 10,000 to 15,000 tons of shales ; yet 
Mr. Somerville told them that, in consequence of using shales, they 
ought to debit themselves with 15 per cent, of unaccounted-for 
gas, lost by condensation. This was not borne out by facts. Then 
he held that the author of the paper was altogether wrong in his 
prices. Mr. Somerville drew attention to the fact that printed 
analyses were not always in strict ratio to the value of the coal. 
This point ought to have been brought before the Association years 
ago. There was not a cannel or a splint coal in Scotland, or in 
England, which bore out its analysis. They might buy a cannel 
which, according to analysis, would yield 13,(X)0 cubic feet of 
d5-candle gas ; but he should like to know where such a cannel 
was to be found. They would never get this result through their 
station meter or their photometer. They had been told of a good 
cannel costing 20s. per ton ; but in Dundee it cost 81s. This was 
a wide margin, and would entirely alter Mr. Somerville's balance- 
sheet, and make it very different from what it was as presented by 
him. Then they had splint given at 8s. per ton ; but in Dundee 
the price was lis. In fact, the figures submitted to them could 
not be trusted. He had no doubt they had been drawn up in good 
fiEdth ; but they would not stand the test of practical experience. 
He was sorry to have to speak so plainly, because it was very 
kind on the part of Mr. Somerville to read his paper to them ; but 
they must look at things practically and in the face, and treat 
them accordingly. They were practical men who rejoiced in prac- 
tical men ; and they liked practical figures and facts to be put 
before them. Another remark he had to make was as to the loss 
of illuminating power by the gas in travelling. It was a simple 
calculation that if the gas lost 3 candles of illuminating power in 
one mile, how many would it lose in ten miles. If they were sup- 
plying 26 candles to begin with, it followed that they would have 
nothing at the other end. His mains extended ten miles; and 
he knew many who had a greater extent to supply. Perhaps those 
who had the experience of ten miles would tell how much light they 
had at the end of this distance, and how much they began with. 
Mr. Somerville* s experience did not tally with theirs ; and in Scot- 
land they watched the results as carefully as was done anywhere. 
In his own experience the loss amounted to only one candle. His 
testing station was exactly a mile distant from the works, and the 
difference in illuminating power was within a candle. Beyond 
this the loss was less ; and yet they used a large quantity of shale. 
He hoped Mr. Somerville would taJce these remarks in good spirit, 
although he had criticised the paper in a blunt way. At the same 
time they were much obliged to Mr. Somerville for his paper, as he 
had given in it several important particulars which they would be 
the better for knowing and making use of; and he (Mr. M*Crae) 
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had tried to point oat some of the mistakes which he thought Mr. 
Somerville had made. 

Mr. G. B. HiSLOP (Paisley) expressed ^titnde to Mr. Somerville 
for his paper. He said he had had occasion to study the distillation 
of shales as well as coals ; and, like Mr. M'Crae, he was compelled 
to differ from Mr. Somerville. Daring the past two winters he 
had ased one-foarth of shale ; and instead of the leakage increasing, 
it had gone on decreasing. The gas was tested almost daily at the 
works as well as in the town, one mile distant ; and daring these 
two years the variation between the gas at the works and in the 
town did not, on the average, exceed one-third of a candle. There 
was no doubt that temperature and distillation had almost every- 
thing to do with the permanency of the gas. He had found that if 
they distQled shale at even an ordinary temperatore, they would 
lose to a large extent on its illuminating power. Where shale was 
used, he invariably reconunended that it should be put into the 
hottest retorts. This point secured, they would not sustain any 
loss (or, at all events, very little) beyond that which occurred with 
ordinary coal. The time of the year in which the shale was dis- 
tilled would largely determine the amount of loss. As they were 
aware, it would be much greater in winter than in summer. 
Recently he had occasion to analyze a shale ; and he would state 
the result of his experiments. This shale, which gave 85-candle 
gas, was tested after standing five days, and it was found to have 
lost 0*96 candle, or 2f per cent, of loss; the temperature vary- 
ing from 60° to 66°. Had this gas been tested on a winter day, 
after standing the same length of time, it might have varied to 
the extent of three, or even four times this amount. But there 
was no such thing as using shales wholly for the manufacture of 
gas ; they employed splint coal in conjunction with the shale. If 
they distilled a rich shale in one set of retorts and a splint coal in 
the adjoining set, and mixed the gases, it would to a great extent 
prevent the deposition of the hy&ocarbons from the shale, which 
would otherwise follow if they did not have the gas from the splint 
present. With regard to the results of analyses, he remarked that 
the analyst had to show what was really in the coal. He presumed 
that no one could, in practice, take quite as much out of the coal. 
The results obtained would depend upon the temperature between 
the time when the analysis was made and that at which the prac- 
tical trial took place. If the analysis was issued in summer, and 
the practical tests made in winter, the disparity would be much 
greater than if the analysis were made in winter and the test in 
summer. The object of an analysis was to discover all that was 
in a coal ; and it ought to be the business of the gas manager to 
take this quantity out of it if he coiUd. They were not entitled to 
make deductions for what might be found in practice, because one 
gas manager might produce results well up to the analysis, while 
another (owing to defective heats or retorts) might come very far 
short of it. The analyst had nothing to do with this. He showed 
what was in the material ; and it was for the gas manager to take 
this out of it if he could. It was only withm the past two years 
that he had begun to use shales, because he did not previously con- 
sider, in consequence of their price, that it would pay to employ 
them. It so happened that about two years ago an exceptionally 
low offer of shale was made to him, and he was induced to try 
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the experiment, although he admitted that he was considerably 
prejudiced against it. The results of the two years' working had 
been very different from those mentioned by Mr. Somerville ; and 
he thought it was right to make these facts known, because the 
question wais a very important one at present, when first-class coals 
were high in price and economical gas managers were looking out 
for the cheapest substitutes they could find. But before a nianager 
purqhased any large quantity of shale, he ought, in the first place, 
to consider whether he was really making a good bargain, because 
of the many drawbacks, and the difficulty of maintaining a high 
heat to distil the shale. 

Mr. W. FouLis (Glasgow) said it was probably well known that 
he took a different view of the question from the two preceding 
speakers. He agreed to a very considerable extent with what Mr, 
8omerville had said in his paper. Mr. M*Grae had spoken of men 
who were practical, and of others who were simply theorists. He 
considered himself to be quite as practical as Mr. M'Crae ; any 
knowledge he possessed being derived from practice, and not from 
theory. His attention was first drawn to this question as long ago 
as 1873. At that time coal rose very high in price, and he used a 
large quantity of shale. The weather happened to be very cold ; 
and it was found that, whatever the quality of the gas at the works, 
they could not maintain it at the same standard in the town. In the 
syphons they had a larger quantity of naphtha ; and they had also 
an increase in the leakage account. This was practice, not theory; 
and the question came to be what was the cause of all this. Well, 
when they discontinued using the shales, the quality of the gas 
was much more easily kept up. To show the influence of the 
weather on the gas, he might mention that when making gas of 27 
or 28 candle power, if it was allowed to stand in the holder and the 
temperature fell 10° or 20° during the night, the gas was reduced 
in quality, and only averaged 25 candles. This was not a matter 
of theory, but of daily experience, as the gas was tested once, and 
often thrice a day. There was no doubt, therefore, that rich gas lost 
in illuminating value by a change of temperature. It was found, 
however, that gas of 24 or 25 candle power did not lose so much ; 
while they could trus*t gas of 22 or 23 candles to remain of about 
the same quality under considerable changes of temperature In 
these circumstances, he asked why should they go on making that 
from which no one derived any advantage. Another consideration 
which he wished to place before the meeting was interesting. If 
they calculated the price of the different classes of coal, they would 
find that the higher class necessary to yield gas of 27 or 28 candle 
power cost 20d. per 100 lbs. of sperm, whereas third-class cannels 
cost no more than lOd. per 100 lbs. of sperm. They were therefore 
paying double the amount for the same quantity of light. It was 
their business to sell light. They were not selling gas merely ; they 
wanted to give the most light for the least money. Then there 
was the question of impurity, of which so much had been made. A 
great deal had been said about the lower quality of gas being much 
more impure, and vitiating the atmosphere. Well, it so happened 
that some years ago, when this question was under the considera- 
tion of the Glasgow Gas Committee, they had a series of analyses 
made by Dr. E. Frankland, of London, Dr. Stevenson Macadam, of 
Edinburgh, and Dr. W. Wallace, of Glasgow. Gases of 20, 23, 25, 
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and 27 candle power were analyzed; and the conclasion these 
chemists arrived at was that there was no reason to believe the 
lower quality of gas would, light for light, cause any more deteriora- 
tion of the atmosphere than gas of higher quality. The rich gas 
was rich because it contained more carbon ; and if they had more 
carbon they must in combustion produce more carbonic acid. The 
quantity of light given was very much in proportion to the amount 
of carbon in the gas ; and therefore it was nonsense to say that 
because they were bturning a lower quaHty of gas, they were neces* 
sarily vitiating the atmosphere more. Mr. M*Orae had made a 
remark about gas losing its illuminating power in travelling ; and 
be asked, if the gas lost in quality to a certain extent in one mile, 
how much would it lose in ten miles. But he must know that it 
was the iirst mile or two of travel that affected the quality of the 
gas ; and after it had gone this distance it became more permanent. 
Before this point was reached, all the hydrocarbon vapours which 
gave the gas what he might call a false value at the works had 
dropped out. He might mention that great variations would also 
be round in testing coal in summer and winter. In testing coal 
in cold weather they had different results from those obtained in 
warm weather ; and the difference was all the greater in the higher 
class of coals. As they wanted gas chiefly for the. winter months, 
they ought to make a gas that would stand the test of winter. He 
agreed with Mr. Somerville that gas was not a luxury, but a 
necessity, in commercial towns ; and their duty as gas managers 
was to manufacture and sell gas as cheaply as possible. They 
wanted a good serviceable article at a low price. There seemed to 
be some confusion in Mr. Somerville's mind in regard to the shales 
and the third-class cannels, which he classed together. It was well 
known, however, that these cannels were more allied to the splint 
than to the shales, and that the gas they produced was much more 
permanent than that which was obtained from the shales. In 
working the mines, these cannels were found in conjunction with 
the splints ; and it was often dif&cult to tell where the splint began 
and the cannels ended. 

Mr. T. Wilson (Coatbridge) said his experience in the distilla- 
tion of shale for gas-making purposes varied considerably from the 
results given by Mr. Somerville and Mr. Foulis. He used from 45 
to 50 per cent, of shale ; and his experience was not what Mr. 
Somerville and Mr. Foulis had stated. Being in the centre of the 
mineral fields, they had many subsidences, and consequently lost a 
great deal through leakage ; his unaccounted-for gas ranging from 
11 to 17 per cent. During the past half year it had amounted to 
17 per cent. ; but he had previously had it as low as 11 per cent. 
Since he went to Coatbridge about 5} years ago, there had not been 
a street syphon pumped; and he beheved that if he had not 
resorted to the use of shale to such a large extent as he had done» 
the Company with which he was now connected would have been 
defunct long ago. 

Mr. A. Macphebson (Earkcaldy) said that they ivere very much 
indebted to Mr. Somerville for coming to instruct them in the use 
of Scotch shale ; and they were ready to take instruction from any- 
one. But, like Mr. M'Crae, he differed from Mr. Somerville. This 
gentleman had produced a number of bottles in vindication of his 
remarks ; but, in his (Mr. Maopherson's) estimation, they oould 
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not draw any conclusion from the samples shown. It was quite 
poBsihle that a^ the places where these specimens had been drawn, 
the street main had been used as a condenser ; and what they 
wanted to know was whether the gas had been properly condensed 
before it left the works. Mr. Somerville had quoted the price of a 
high-class cannel at 20s. per ton ; and he (Mr. Macpherson) only 
wished he knew where it could be bought at this figure, for he could 
not get it. At the same time he was not an advocate of the use of 
high- class cannel, because he considered the price unreasonable. 
In his paper Mr. Somerville said : ** I would rather advocate a 
reduction in the illuminating power by a few candles at the works 
than ask the consumers to pay more for the gSiS they bum — ^the 
quality and purity remaining the same." How could they reduce 
the illuminating power, and still maintain the same quality of the 
gas? They understood the ** quality'* of the gas to mean its 
uluminating power; and, therefore, this statement required ex- 
planation* There was no doubt, as Mr. Hislop had stated, that the 
whole secret of the distillation of shale was to convert the gas pro- 
duced from it into permanent gas. He held the theory — audit nad 
been proved by experience to be an actual fact — ^that almost every 
coal required a heat for itself to get the best possible results from 
it ; and it ought to be their endeavour to ascertain and adopt the 
heat that was necessary for each particular class of coal they used. 
He thought that Mr. Foulis, in defending the poorer quality of gas, 
and stating that, from a sanitary point of view, it made no differ- 
ence, had clearly brought out the fact that the richer gas was the 
most beneficial. In proportion to the amount of carbon in the gas, 
in the form of hydrocarbons, so would its illuminating power be. 
According to Mr. Foulis, less oxygen was required to consume the 
carbon in a given quantity of the poor gas. Consequently, the 
atmosphere was not more vitiated by its use than with rich gas. 

Mr. Foulis dissented from this. He said that his remarks 
amounted to this — that if they had a foot of gas containing a certain 
quantity of carbon, and another foot of gas containing double the 
quantity, so far as carbon was concerned they required twice the 
amount of oxygen to consume it. 

Mr. Macpherson said he understood Mr. Foulis to infer that it 
required the same amount of oxygen to produce the light from a 
rich gas as to produce the same quantity of light from a poor gas ; 
and this statement simply brought out the fact more clearl^r that 
the richer they could get the gas the better. For Mr. Somerville to 
say that he lost from 3 to 4 candles in illuminating power was, in 
his opinion, utterly ridiculous. Mr. Foulis had also told them that 
if they allowed 27 or 28 candle gas to stand, it would depreciate to 
the extent of 3" or 4 candles. Of course, if it was not permanent 
gas to begin with, it would lose in quality ; but he looked upon it 
as nonsense to assume that if they manufactured a gas of 16 to 20 
candle power, and another gas of 27 or 28 candle power, they 
would not require more of the one than of the other. The specific 
gravity of these gases was different ; and they must be aware that, 
with the same initial pressure and the same orifice, a greater 
quantity of the poorer tnan of the richer gas would pass through. 

Mr. Foulis : That depends on the pressure. 

Mr. Macpherson replied that, the pressure being the same, the 
quantity of the poorer gas which passed through the orifice would 
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be greater than in the case of the heavier gas. He had fotind by 
experience that the hydrocarbons in the rich gas (say, 27 or 28 
candle) prodaced more light, cent, per cent., than the hydro- 
carbons of a 20-candle gas. He fonnd that with a gas having a 
durability of 60 to 80 minutes, they wonld arrive pretty closely at 
the illuminating power in candles if they divided by two; but 
in the case of a gas with a durability of 40 to 60 minutes, they 
required to divide by 2*1 to get at the illuminating power — show- 
ing that an atom of carbon in the gas of lower quality was of less 
value as an illuminant than one in tiiat of the higher quaUty. For 
these reasons he thought Mr. Somerville was wrong in saying 
that they might as well manufacture gas of a low as of a high 
quality. The higher the illuminating power (provided the gas was 
permanent), the more beneficial would it prove to the consumer. 

Mr. D. Bruce Peebles (Edinburgh) said that sometimes a litUe 
side issue imported into a discussion helped to elucidate the main 
subject. The botUes shown by ]Si&. Somerville had brought back 
to his mind some visions of a year or two ago ; and he trusted 
there were some meter-makers present. Some time since he him- 
self took to Mr. Foulis a bottle filled with a similar liquid to that 
shown by Mr. Somerville ; and Mr. Laidlaw, sen., submitted to 
him (Mr. Peebles) a bottle containing a material somewhat like it ; 
and the late Mr. Milne paid him a visit, and produced a bottle similar 
to these. So that he was afraid Mr. Somerville had gone to the 
source from which the contents of all the bottles he had referred 
to were taken — ^viz., the gas-meter. He thought this opened up 
the question as to the complaints that arose, and gave considerable 
dissatisfaction, in connection with gas-meters. He found that 
meters sent in, for repair contained a great amount of this fluid i 

matter that should never reach them. No doubt a great deal ■ 

depended on the position of the dry meter, which in Scotland was 
generally about the worst that could be chosen, as most of the dry 
meters in use had been put in to replace wet ones. These were 
always placed in as low a part of the house as possible, so that the 
watery vapour carried up by the gas, when condensed by passing 
through cold pipes, could drain back to the meter. As the dry 
meter did not give off watery vapour, it should be placed in an 
elevated position, where it would not offer so nice a place for the 
deposit of such liquid as was shown in the bottles before them. 
After this, if he had any of these meters sent in to be cleaned, he 
should send a complimentary card to the gas manager, and teU him 
he was making too rich gas. 

Mr. J. M'GiLGHBiST (Dumbarton) said they all knew that figures 
might be made to prove anything ; and if he were to submit an 
approximate estimate of the cost of gas-making material selected 
from coalmasters' tenders, he would show a very different balance- 
sheet from that brought out by Mr. Somerville. With regard to 
the question of reducing the illuminating power of gas, he said 
they had to consider what was best for the consumers. One thing 
was certain — he never heard a consumer ask to be supplied with a 
lower quality of gas. While he held the opinion that they could get 
the higher illuminating power cheaper, light for light, he adhered 
to the opinion of Mr. M^Crae — ^increasing the price rather than 
reducing the quality. Beferring to the question raised by Mr. 
Foulis, as to the quantity of oxygen consumed by the carbon in the 
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two gases, he thoroughly comprehended what Mr. Foolis intended 
to bring out ; and he agreed with him as to the amount of oxygen 
necessary to consume the carbon of the two different gases. But 
Mr. FouHs had neglected to tell the meeting of the greater quantity 
of hydrogen, which must of necessity be in the gas of lower illu- 
minating power, occupying double the space; and he had also 
oniitted to say that this hydrogen woidd, with the oxygen in the 
air, form water, and consequently vitiate the atmosphere to a 
greater extent. Again, the price of coal was only a small propor- 
tion — say, 15 per cent.—of the selling price of gas ; and there would 
require to be a greater difference between the prices of cannels, 
coals, or shales suitable for manufacturing the two qualities — ^say, 
25 and 20 candle gas — before it would result in economy to the 
consumer, because it took 25 per cent, more of the 20-candle gas to 
give the same light as the 25-candle gas. 

Mr. SoMERViLLE, in reply, said that a good castigation freshened 
a man up ; but he was sorry to hear Mr. M'Crae make this some- 
what of a personal matter. Mr. M'Crae was quite mistaken on 
that point ; and he could only think that it was because the " cap 
fitted him.'* He had not the slightest intention of coming to 
Scotland to teach them how to make gas. There was nothing 
farther from his thoughts; all he wanted to do was to narrate 
his own experience for their benefit. Mr. M'Grae had told them 
that he used about one-fourth of shale, and that his leakage 
amounted to 10 per cent. For himself, he used from 60 to 70 
per cent, of shale, and his leakage amounted to over 15 per cent. ; 
so that it was entirely a matter of quantity. If they used more 
shale, the^ would have more deposition ; and if they used less 
shale, the deposition would be less. In his paper he did not mean 
to call any analyses in question. Mr. Hislop's experience had been 
somewhat similar to his own ; and he might mention that his figures 
as to the price of coal could be depended upon, because they were 
this year's contract prices for coal delivered into gas-works not 50 
miles from Edinburgh. Of course, if they went as far as Aberdeen 
or Kirkcudbright, they must make i^owance for extra carriage. 
Mr. Foulis's practice was very much the same as his (Mr. Somer- 
ville's) own ; and he would not spoil his remarks by adding anything 
to them. Mr. Wilson had' told them that his unaccounted-for gas 
amounted to 17 per cent. ; and he (Mr. Somerville) could assure 
him that if he used less shale he would have less loss of gas. He 
did not know what percentage of shale was used by Mr. Macpherson 
at Kirkcaldy. 

Mr. Macphebson : I am not a shale user. 

Mr. SoMEBViLLE Said he thought that Mr. Macpherson had been 
speaking from his actual experience ; therefore his remarks would not 
apply to him. Mr. M* Gilchrist had questioned the accuracy of his 
figures ; but he could assure him that they were the actual prices 
of coal, cannels, and shales delivered to a works, and he challenged 
Mr. M'Gilchrist to change the balance. He wished to Imow what 
was the percentage of Mr. M*Gilchrist's unaccounted-for gas. 

Mr. M*GiLCHBiST : 7J per cent. 

Mr. SoMEBViLLE : And do you use shale ? 

Mr. M*GiLCHBisT : Yes ; about one-eighth. 

Mr. SOMEBVILLE Said that precedents and traditions were all very 
well in their way, and things to be thankful for, and not to be cast 
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loosely aside ; bat they ought ever to bear in mind that there were 
such things as progress and advancement, and that they shonld 
always be on the look-ont for improvement in the art and process 
of gas mannfaetnre, so as to make the article they had to sell not 
only the best, but the cheapest. He might claim to be something 
of a cosmopolitan in gas making — knowing tolerably well the 
different methods of working in Scotland, Ireland, and England ; 
and he might be allowed to say that the nearer they approached to 
the English practice in making gas from coals and cannels which 
produced permanent gases, the sooner would perfection in gas 
manufacture be attained. 

The Chairman said they had had a very interesting discussion on 
this paper, about which considerable difference of opinion had been 
expressed. With reference to the distillation of shaJe, he remarked 
that perhaps few gas managers had had more experience than he 
had. He remembered being sent out on one occasion to the old 
Midlothian Oil Companjjr's works at West Calder, and on arriving 
he found the place was illuminated for miles by the shale gas ; and 
the complaint was that the retorts (which happened to be con- 
structed according to Mr. Young's patent) were not working satis- 
factorily. What he did was simply to withdraw the fires from the 
ovens, and allow them twelve hours to cool. The yield of oil was 
about 21^ gallons per ton of shale carbonized ; but during his stay 
of from four to five weeks it averaged 41^ gidlons, which showed 
the result of working shales at different temperatures. Previously 
they had been making permanent gets, while only a small proportion 
fell into the condensers as oil. With reference to the use of shale 
in ordinary gas making, he said there was no doubt that the per- 
manence of the gas depended on the temperature. If they distilled 
the ordinary shale at what they called the customary crimson heat, 
or about 1400° Fahr., the gas would come off in a very soft state — 
so much so that if they put a shovel into the stream of gas coming 
from the retort mouth, in about a minute it would be dripping with 
oil ; but if they increased the temperature to 2900°, there would 
be scarcely any indication of moisture in the product. He con- 
cluded by asking the meeting to accord Mr. Somerville a hearty 
vote of thanks for his interesting paper. 



GENEBATOB FUBNACES IN SMALL GAS-WOBES. 
By John Turnbull, of Lauder. 

The generator fiimace, and the scientific principles on which it 
is based, have frequently been brought before the members of this 
Association; and the application of it, in various forms, to the 
heating of retorts for the manufacture of coal gas is an accom- 
pHshed fact. Tet its introduction, and more especially its adapta- 
tion to small gas-works, is very limited. There is no reason why 
this should be, as, were it properly applied and attended to, it 
would tend greatly to assist the managers of small gas-works to 
** make ends meet " in these dull times, when the revenue from 
residual products has nearly reached tiie vanishing point. A 
generator fiimace of very simple construction, for heating an oven 
with one retort, has been in operation at the Lauder Gas- Works for 
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the put three years ; and I have been requested byyoor Secretary 
to give a abort description of it. 



FlO. 7.— GEMEBATOB FOBtlACE IT THX luVDES QaB-WoBES. 



Fia. 8.— Section or Obnbbitob at the Ladskb Gab-Wobes. 
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The diagrams show a setting built in similar manner to that at 
work at Lander. Yon will observe the furaaoe is constructed so as 
to be as large and deep as possible, and with the ordinary furnace- 
bars — ^the primary air ascending tlurough the fuel in the usual way. 
The secondary air supply is obtained by placing a 6-inch unglazed 
tile-pipe through tiie oack flue, along the floor, and towards the 
front of the oven, where the air meets the gases from the furnace. 
The retort is supported on cross walls ; the back one being carried 
up so that the heat, after passing all round the retort, may not 
descend directly to the main flue. In front of the oven is a 
pit, 4 feet square by 4 feet deep', to give access for cleaning ; a 
water-trough being formed by a brick on ed^, laid in cement 
across the front, under the furnace. The pit is covered with 
plain and grated plates ; the latter allowing a supply of air to pass 
under the fire-bars. These grated plates are laid loose, so as to 
fold back when the furnace reqmres clinkering and cleaning, 
which is done once a day, or ofbener, depending on the quality of 
coke used. The generator needs very little attention; the secondary 
air supply requiring only to be related from time to time, accord- 
ing to the rate at which carbomo oxide gas is produced. If too 
little air is supplied, the gases pass through the oven and into the 
main flue unconsumed; if too much air is allowed to enter, it 
tends to bring down the heat. But anyone of ordinary intelligence 
can, after a little practice, judge of the regulation required by merely 
looking in at the sight-hole. The retort is 18 incnes in diameter 
and 7 ft. 6 in. long internally, and carbonizes from 1 to 1^ cwt. of 
coal in from 8^ to 4 hours ; and the coke produced, which is drawn 
directly into the furnace (thus effecting a great saving of heat), is 
sufficient to keep up the heat for 24 hours, although gas is only 
being made for 14 or 16 hours. 

The consumption of gas in Lauder is so small that in the 
summer months the quantity required is not sufficient to keep one 
retort constantly at work. In the old setting the consumption of 
fuel was veiy high for the quanti^ of coal carbonized ; and so, 
having occasion to renew the retort-oench, I adopted the arrange- 
ment above described. This has been found to give very good 
results, and suits the circumstances in which we are placed, I 
am sorry I cannot give exact data as to the saving effected ; but 
can assure you it is very considerable. In the old arrangement 
of furnace, when making four charges per day (14 to 16 hours) 
of about 1 cwt. each, all the coke produced, with the addition of 2 
owt. of coal, was required to keep up a fair working heat during 
the 24 hours. In the present arrangement the coke made from 
4 cwt. of coal is quite sufficient to keep up better and more regular 
heats during 24 hours. I also find there is a great reserve of heat, 
which is under direct control ; and this is found to be of consi- 
derable advantage. Another benefit arising from this system is 
that the retorts will last much longer — ^how long I do not know 
yet ; but I am now working a single retort for the fourth season, 
while under my former arrangement it would not have lasted more 
than two seasons. 

The present retort is of fire-clay, costing about 80s.; while those 
formerly in use, having been of cast iron, cost about 150s. The 
first cost of construction of the setting may be a little higher than 
the old style of fiimace ; but this will depend greatly on locality. 
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A considerable portion of the cost in oar case is for railway 
carriage and cartage. 

I need not take up the time of the meeting further at present ; 
but will do my best, in answer to any inquiry, to lighten up 
whatever has been left dark in the paper. I have condensed my 
subject a good deal, as there are others of greater importance to 
fully occupy the time of the meeting, and as this paper can only 
be of interest to the managers of small gas-works — to those who, 
like myself, occupy but little space. 

DUcusaion. 

Mr. W. Hendebsox (Dysart) said the arrangement described in 
the paper was simply a modification of the plan adopted by Mr. 
Watson, of Stirling, who explained it to the members in a paper 
read by him three years ago.'^ He (Mr. Henderson) also adopted 
this plan, and there were several other managers present who had 
tried it ; but they found it wanting, and had to discard it. He 
went to Stirling expressly to get the measurements, and see how 
the air-flues were led. He had three retorts, which were 20 inches 
by 15 inches, Q-shaped, and 9 feet long. In practice he found that 
he could actually melt the bottom retorts, but could never get above 
a blood-red heat in the upper ones. 

Mr. BuBDEN (Musselburgh) said he had the pleasure of seeing 
Mr. Tumbull*s retort last year, and he could assure Mr. Henderson 
that it gave an excellent heat. Mr. TumbuU deserved credit for 
his enterprise in trying. to bring out a new invention in his smaU 
place. The arrangement was very simple ; and Mr. Turnbull had 
not taken out any patent for it. The rarnaces which Mr. Hender- 
son said melted the bottom retorts and only gave a blood-red heat 
to the top ones must have been defective. If Mr. Henderson had 
paid attention to his side flues, he would have got the heat equidly 
well at the top as at the bottom. 

Mr. Hendebson rephed that there were no side flues in his retort 
fdmace. 

Mr. J. SoMEBViLLE (Loudon) said that during a ten days' fishing 
expedition on the Leader last year, he called at Lauder and saw 
Mr. Turnbull* s furnaces. He had had some experience of these 
furnaces since 1878, and was pleased to see how Mr. Turnbull, by 
his ingenuity and perseverance, had overcome the diificulty which 
others had in introducing these furnaces into their works. Here 
was a gentleman in a small town, working with only one retort, who 
made about enough gas on a Monday morning to serve him nearly 
all the week, and ne had constructed one of the most scientific little 
furnaces he (Mr. Somerville) knew of. There was thus no reason 
why those who could afford to go down 2 or 3 feet without coming 
in contact with water should not get the same results, and save 
80 per cent, of their coke. Mr. Turnbull deserved their praise for 
the manner in which he had worked out this little arrangement so 
scientifically. 

Mr. B. BoBEBTSON (Bathgate) remarked that, as small gas-works 
were in the majority, it was a good thing to have such a paper as 
that which had been read by Mr. Turnbull. He (Mr. Bobertson) 
was under the impression that his own works were the first which 

* See "Beports of Gas Assooiations for 1883," p. 168. 
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had started the regenerative principle; hnt he foond that Mr. 
Tnmbnll had been before him. It was only about a year since he 
adopted the system of regenerative furnace patented by Mr. G. B. 
Hiuop ; and he was glad to say that it had proved very successful — 
in fact, he would not like now to be without it. At the last meet- 
ing the question of the saving of fuel (which was a very important 
matter in small gas-works) was brought forward; and he could 
testify that in his case there was a saving of something like 30 per 
cent. The retorts were a great deal smaller than those shown by 
Mr. Tumbull. With regard to the ascension-pipes, he remarked 
that he never found any more choking of the pipes under this 
system than in the former one. Altogether, he was well pleased 
with Mr. Hislop's arrangement. 

Mr. P. Watson (Stirling) said he did not style the system with 
which he was working "generative," but only an improvement 
in combustion. At present they had ten retorts with two furnaces ; 
and the best argument for him to use to those who were sceptical 
about them was to invite them to come and see them working.. 
They were just then in operation, and a very large saving of coke 
was effected. 

Mr. TuBNBULL, in reply, said he was very much obliged to the 
members for the kindly spirit in which they had received his paper. 
With regard to what had been said by Mr. Henderson, he (Mr. 
Tumbull) also had a furnace on the principle described by him, 
heating two retorts, and had not found any difficulty; the heat 
being equally diffused all over the oven. There were no flues, only 
a division wall (one brick thick) put up near the back end of the 
retort, almost to the top of the oven, to prevent the heat going too 
quickly into the flue. There was a small amount of regeneration, 
because the 6-inch pipe through which the secondary air was sup- 
plied came through the main flue, and was kept at a red heat by 
means of the gases that had left the oven^ Sometimes they had 
to use coal; and the results were not nearly so good with coal 
thrown into the furnace as with the hot coke drawn from l^e 
retort. It was found that the hotter ihe furnace was, so much 
the better were the results. There was one thing that was not 
shown in the diagram — viz., that the primary air supply had to 
be regulated below. This was accomplished by a sheet-iron door 
set up in front of the furnace bars. He should not, upon any 
consideration, like to return to the old style of furnace, because 
his present plan was so much easier to work, required so much 
less attention, and in every way served his purposes very much 
better. 

The Chairman moved a hearty vote of thanks to Mr. Turnbull ; 
and it was unanimously accorded. 



Visit to the Edinbuboh Gas-Wobes. 

It being now mid-day, the rneeting was suspended for about an 
hour and a half. During the interval the members paid a visit to 
the Edinburgh Gas-Works, over which they were shown by Mr. 
Mitchell. The members there partook of lunch, kindly provided 
by the Directors of the Edinburgh Gas Company. 
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REGENEEATIVE FURNACES AS ADAPTED FOR 
MODERATE-SfZED GAS-WORKS. 

By J. M*Naie, of Renfrew. 

I am sorry that the time at my disposal has been so short since 
finishing this model, representing an oven of five retorts on a 
regenerative principle adapted for moderate-sized gas-works, that I 
have been unable to prepare a paper possessing any very great 
amount of interest to men of such scientific attainments as &ose 
who are now before me. 

It is thought by many at the present time that heating retorts 
on the regenerative principle in large gas-works is a thing which 
cannot be attained with any profitable results ; and, therefore, it is 
at once concluded as a thing out of the question to expect profitable 
results when applying the principle to small or moderate-sized 
works. But, gentlemen, I have found when experimenting on an 
oven with one retort, at the gas-works at Holytown, on a system 
which has been lately patented by me, and also a trial made of the 
principle at the Barrhead Gas- Works (then under the management 
of Mr. Fairweather), extending over the whole of last season, that 
firing on the regenerative principle may not only be successful in a 
large works, but also in those which are small or of a moderate 
size. Even in a works which is only capable of keeping one retort 
going, the principle may be profitably applied, as I hope to be able 
to show clearly in this paper. 

Having obtained the consent of my Directors in Holytown, I 
started with an oven of one retort, measuring 12 inches by 14 
inches by 7 ft. 4 in. I cut out part of the back wall of the oven near 
to the upright flue ; then, lifting four courses of the bricks out of 
the sole of the oven, I laid a 5-inch fire-clay pipe from, the top of 
the bench down alongside the main flue, then along the sole of the 
oven, and back behind the original fiimace — the furnace itself 
being made V-shaped, with an open space at the bottom about 
1^ inches by 2 feet. I then built up two half-arches, forming the 
producer and air channel. Not having a boiler for the purpose 
of generating steam, I had to use water in th^ following way : — 
In and around the bottom of the producer I laid a f -inch iron 
pipe, perforated so as to allow the water to spurt in amongst the 
hot coke. 

With this rather crude apparatus I was in a position to begin 
experimenting. Putting into the producer the product of 2^ cwt. 
of coal in hot coke, I turned on the water, and the producer was 
at once in fair working order. This would be about twelve o'clock 
noon ; and, being a small works, I was obliged to damp down at 
nine p.m. for the night, and the next morning by eight o'clock I 
had the producer in working order again. When the time arrived 
for damping down for the night, I had a good working heat on ; 
so that I had it actually working 22 hours with an interval of 11 
hours after the first 9. During this time I did not require to 
charge the producer oftener than every four or five hours ; and the 
amount of coke required was always the same — ^viz., from 1^ to 
1^ cwt. I observed that the refuse or ash was of a soft nature, 
and clinkers were not formed at any time. The amount of ash 
from the producer did not exceed four shovelfuls during the whole 
of the time that it was at work. I may be asked why I did not 

L 
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continne my experiments longer. The reason was that I was nnable 
to keep a retort in fall work at the time, and also because the 
amount of storeage was so great in proportion to the make at that 
season that I conld stop making gas for two or three days at 
a time, and, therefore, I could not get enough hot coke to keep it 
going. 

From the success I obtained in my experiments, I haye no hesi- 
tation in saying that, should a system of this description be adopted, 
even in the smallest works, where only one retort is kept in action, 
it would not only be a saving in time to the man in charge, but, 
seeing that the amount of fuel which must be bought in for works 
of this size is very considerable, and as the product of one retort is 
quite sufficient to keep the producer in action, the whole of this 
expenditure would be saved, and a considerable addition of profits 
would thereby accrue to the company. 

With reference to the oven of five retorts which was bmlt in at 
Barrhead, and left under the guidance of Mr. Fairweather, the 
producer did not reach below the level of the floor, and was rather 
narrow. It could thus onl^ hold about one-half the charge of the 
upper retort; and therefore it was necessaxy to charge the producer 
every two hours instead of every four. Under the arrangement 
of the flues, the two lower retorts did not heat so well as was 
expected; but the two second and the top one were all that we 
desired — ^in fact, the top retort kept such good heat that it could be 
charged with 2^ or 8 cwt. every three hours. But even with these 
disadvantages, Mr. Fairweather found that in the month of October 
he had 20 tons of coke more than he had in the same month of any 
previous year ; and as coke was being sold at 5s. per ton, this repre- 
sented a saving of £6 for the month, or £1 per mouthpiece. To get 
rid of these disadvantages, I have found it advisable to lower Sie 
producer 14 inches below the level of the floor, and adopt another 
system of flues, which is embodied in the model now before you ; 
and under this arrangement I am certain the plan I have adopted 
will give every satisfjMtion, even although a greater number of retorts 
are in the oven. 

In speaking of the advantages to be derived from working on 
this system as compared with some of the principal systems now 
in use, I may mention: First, there is no staging whatever 
required. Secondly, no sinking is necessary for ovens of one, two, 
or three retorts, as the producer can be put in at the floor level. 
Thirdly, this system can be applied to ovens built on the old 
principle, by merely cutting out part of the back wall to allow the 
air-tubes to be put in ; and, once in, they never require to be 
renewed as long as the bench or oven keeps in a working con- 
dition. When renewing retorts, all that is required is the bmlding 
up of the two half-arches. Fourthly, with reference to the expense 
of building an oven of five retorts on this system and on the old 
principle, I may say that this plan will cost about ^£12 more than 
the old one ; but this includes the cost of putting in the air piping, 
which, as I said before, never needs renewing. When renewing 
the retorts on this system the cost for an oven of five retorts is 
from £2 10s. to £S more than for an oven of the same number of 
retorts on the old method, or from 10s. to 128. per mouthpiece ; 
and, allowing a retort to last two years, this means a cost of from 
5d. to 6d. per mouthpiece per month extra. 
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Discussion, 

The Ghaibman remarked that the sabjeot before the meetmgwas 
a very iuteresting one, and of the highest importauoe to gas mana- 
gers. There had been a great expenditure of capital upon the same 
broad principle of regenerative firing ; and he hoped the members 
would freely express their opinions and ask questions, so that they 
might arrive at a fair estimate of Mr. M'Nair's setting. 

Mr. J. Hall (St. Andrews) said that he could only encourage their 
friend to go on with his improvement. It was well known that the 
expense of regenerative furnaces deterred many managers of small 
gas-works from adopting them. He considered that Mr. M^Nair 
was working on the right lines ; and he would ask him whether he 
found that the five retorts could be equally heated, from the posi- 
tion the furnace occupied. 

Mr. M^Naib replied that under the arrangement represented in 
the model, the whole of the retorts could be equally heated. 

Mr. Hall said that, looking at the model, his impression was 
that the two lower retorts would not heat nearly so well as the two 
above and the top one. He considered that the plan of his friend 
at Lauder (Mr. Turnbull) was better. At the same time he wished 
to compliment both gentlemen on what they had put before the 
Association. Of course, he was speaking from theory, not practice ; 
but he must give his preference to Mr. TambuU's plan. 

Mr. J. SoMEBViLLE (Loudou) said Mr. M'Nair had taken a step 
in the right direction ; and he was glad to see it, because gaseous 
firing was what they would eventually have to come to, whether 
they adopted this plan or another. He went in for moderate, not 
elaborate regeneration. He had built a good many famaces, but the 
difference was that his regenerative pipes (9 in. by 3 in.) were led 
downwards. He had used round pipes ; but he found that a better 
heat was obtained by having fiat pipes placed in the bottom fine. 
To his mind there was a little difficulty about the bottom retorts 
being heated. The zone of combustion was a trifle higher than 
might give them a sufficient heat. The top and centres would be 
all right ; but he thought Mr. M'Nair would, after further experi- 
ence, find it desirable to lower his furnace by 2 feet. He was glad 
to congratulate their friend on his efforts. 

Mr. David Tebbace (Dawsholm, Glasgow) said he had devoted 
some attention to the subject of regenerative firing in its adaptation 
to moderate-sized gas-works, and the drawing and model exhibited 
seemed to be on the plan he followed a year or two ago ; and he 
understood Mr. Stewart and Mr. M' Gilchrist had also prepared 

Elans on nearly identical principles. Although it was not original, 
e did not say it was not good. He thought it was on the lines 
which should be adopted. He should like to know why Mr. 
M'Nair adopted circular pipes instead of rectangular fines. 

Mr. M'Naib replied that, in his experience, too many open joints 
were caused by building the fines of brick. The heat and cold 
caused expansion and contraction ;-and the air was thus allowed to 
pass through the open spaces. In the pipes there were not so 
man^ joints as in brickwork ; so that he did not have so many 
crevices for the escape of the air. As for the two under retorts not 
heating, he might state that the heat went to the bottom at the 
beginning. He did not understand why they shoidd not heat^ 
seeing that the whole force of the heat had to go there at the 

L 2 
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ontset, and thereafter traversed backwards and forwards before it 
went to the upper retorts. This at first proved to be a difficulty, but 
it was overcome by sending the heat to the nnder retorts first. 

The Chaibhan said he had for many years taken a deep interest 
in this subject. He had always held that an intricate and expen- 
sive setting was not what ought to be in use ; but in his experience 
he had not found a cheap system of regeneration where the saving 
was so great as in elaborate settings. He asked the meeting to 
accord Mr. M*Nair a hearty vote of thanks for his interesting paper. 



WOULD IT BE PROFITABLE FOR GAS COMPANIES TO WORK 

UP THE RESIDUAL PRODUCTS? 

By A. Dempsteb, of Elland. 

The subject of this paper is a very important one to gas com- 
panies, especially at the present time. Circumstances have of late 
materially changed the position and prospects of the companies ; 
and this change has been comparatively sudden. While it took 25 
years to raise the price of anmioniacal liquor from 5s. to 25s. per 
ton, it only required about two years to brmg it back to the former 
figure. This sudden action, in conjunction with the corresponding 
reduction in the price of tar, has paralyzed gas companies. In 
consequence of the high price of products, the companies were 
enabled to reduce the price of gas to the consumers ; and in pro- 
portion as the desire of each company has been to please and 
satisfy their customers by the reduction, just in the same propor- 
tion are they now feeling the pinch to enable them to make ends 
meet, and to maintain, if possible, a dividend for their shareholders. 
This state is very embarrassing, for many reasons ; and these reasons 
may be consid^ed so varied'^that eac/gas company-on acconnt 
of its size, its position to the chemical manufacturers* premises or to 
railway stations, or its own inherent want of space, either for store- 
age or spare premises, steam, &c.— -each manager and his directors 
have a separate reason for the actions they take, and must take^ 
until the true light dawns upon them to show them the proper path 
to tread. Accompanying this there is doubtless a latent hope that 
the present depressed state of things will not last — that it is only 
temporary ; and that, as chemistry has done so much for us in the 
past, she will again come to our aid, and help us out of our diffi- 
culties. This doubtless accounts for the hesitancy to act — ^preferring 
rather to wait. 

It is difficult to prophesy what will happen to this branch of our 
industry in the future ; yet it may Le wise to make up our minds 
that the high prices of the past may not be realized in the future, 
and meet our reduced circumstances as bravely as we can — setting 
our minds to explore further into the regions of either chemistry or 
commerce, to see what either, or both of them will do to retrieve 
our former position. When we look at the matter fairly, we are 
rather astonished that the chemical department was ever handed 
over to a second party. In the early days of gas management and 
gas engineering, chemistry was neither understood nor practised 
by managers ; consequently companies were under the necessity of 
parting with their bye-products as best they could. The present 
depression may turn into a blessing, by compelling each company 
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to work up their own products, and reap the benefits of high prices 
when that happy time arrives. This branch of industry, too, 
doubtless inspires and develops a love of chemistry ; and happy is 
the man who adds this to his store of knowledge. Many a manager 
now owes his exalted social and pecuniary position in the ranks of 
his fellow-managers to an early attention to this department of 
science. It also appears to me, looking at the subject in a com- 
mercial light, that the present depressed condition with regard to 
the bye-products would never have taken place if each gas com- 
pany had manufactured their own chemicals. The chemical trade 
is in the hands of men, many of whom, I am sorry to say, are 
ignorant of their manufacture, and many mere speculators ; and for 
want of capital are not able to hold in a falling market. Conse- 
quently they are compelled to sell at any figure ; thus gradually 
reducing the prices until profits are gone, and a winding-up process 
goes on, as we have seen so often lately, to the ruin of the whole 
of the trade. 

If gas companies had the trade entirely in their own hands (as 
they ought to have), with their capital — at least, capital alwa3rs 
sufficient to hold against the " bears " — I feel confident the present 
state of things would never have come to pass. Hence the desira- 
bility of gas companies becoming manufacturers and dealers in that 
which is so much their duty and interest to perform. A healthy 
trade can never be carried on until this takes place. I am of opinion 
that another advantage would arise from gas companies becoming 
their own manufacturers and merchants, from the fact that* English 
and Scotch farmers look upon dealers with a good deal of suspicion 
(and my own experience me^es me say so) that sulphate is so often 
adulterated by them with common salt ; the real value of the sul- 
phate being often underrated, and its use deterred by so doing. 
Farmers would neither believe nor suspect gas companies to be 
guilty of such frauds. Confidence would thus be restored ; causing 
an increasing demand for sulphate. The farmers in this country 
[Scotland] have, as a rule, been sadly neglected ; the real value of 
sulphate to them as a fertilizing agent having been known to only 
a few. Were each gas manager to become his own manufacturer 
of sulphate, his individual interests wotdd naturally lead him to the 
farmers in his immediate neighbourhood, who, after a few trials, 
would all be converted to its use ; and the manager, the farmer, 
and the community at large would all be benefited thereby. If 
literature in pamphlet form — such as that written by Mr. H. ^. 
Church, M.A. of Oxon, Professor of Chemistry in the Boyal 
College of Agriculture — were freely distributed amongst farmers, 
it would do an immense amount of good. They would be taught 
not only the relative value of nitrate of soda, but also the quantities 
of sulphate to be used per acre for different crops. Another great 
advantage in selling direct to the farmer would be gained by 
receiving the profit of the middle-man or dealer. 

Now, let me say that I consider the position of the gas com- 
panies is not so bad as they think ; and one can only account for 
this side branch of their industry being disconnected from them 
either by a generous spirit (a wish rather to allow others to rea^) a 
benefit, than a desire to grasp the last farthing), or a passive 
indifference to meddle with a process not thoroughly understood 
by them, and a business considered by them to be too speculatiye 
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for them to enter into. All or any of these reasons may be taken 
for the chemical branch becoming separated from the gas com* 
panies. Bnt they are not based upon pure business principles ; and 
the sooner they look upon this branch as part and parcel of the gas 
companies* undertaking the better. 

Would it be profitable for gas companies to work up the residual 
products, more especially the ammoniacal liquor, m small gas- 
works ? This is the question now before us, and my purpose is to 
point out the many advantages of doing so ; and it may be inte- 
resting to some to know the various methods and the earliest. 
Forty years ago it was by simply boiling the ammonia water in 
o]pen pans, and adding the sulphuric acid ; then raking out the salt 
with wooden rakes as the salts were formed. But this method was 
very objectionable, both on account of the ammonia lost, and the 
danger of boiling over by the admixture of the acid. The system 
which followed this was by simple evaporation in large shallow 
vessels having steam-coils, either laid on the bottom or round the 
sides of the vessel. This system also had its defects, though it 
made a whiter salt than the former ; but it was slow, and a large 
quantity of ammonia was lost during the operation. The next 
plan adopted was the open saturator (which is very much in use at 
the present time), by blowing the ammonia vapours through acid 
in a close lead chamber, with an open seal, the bottom having an 
inclination to allow the salts to be taken out under the seal. This 
plan, if properly worked, is [capable of producing good white sfJt ; 
but great care is necessary to see that the evaporation is not too 
rapid, otherwise the salt will become dark, and consequently of less 
value. Another form is that known as the ** close '* system, which 
consists essentially of the saturator being entirely closed and 
charged with dilute acid, so that the salts are held in solution. 
From the saturator the liquor is run into a settling-tank, which 
allows all foreign matter to separate itself; it is then passed into 
an evaporating-pan, where, by means of a steam-coil, it is evapo- 
rated, the salts remaining. The advantage of this process, although 
more elaborate both in plant and mode of working, is that it pro- 
duces whiter salt with common acid. 

I may also refer to the manufacture of muriate of ammonia, 
which is largely used in a variety of manufactures — such as calico 
printing, dyeing, iron galvanizing, soldering, &c. — as an additional 
outlet for the profitable disposal of ammomacal liquor. Although 
a much larger profit is realized at the present prices as oompai^d 
with sulphate, the fact must not be overlooked that the latter can 
be sold m almost unlimited quantities. We should therefore be 
correct in assuming that it would be better for works producing 
small quantities of liquor to make muriate, as the larger works 
would glut the market. The plant is simple, and the modtta 
operandi may be briefly stated as follows: — Ammoniacal liquor 
and hydrochloric acid (spirits of salts) are agitated together m a 
vertical cast-iron vessel ; and when the mixture has been sufficiently 
agitated it is allowed to settle. The tarry matter will accumulate 
at the bottom ; and the liquor is drawn off through a filter into 
a lower tank. This filter has a leaden false bottom, filled with 
animal charcoal, which arrests many of the impurities in the 
liquor. The filtered liquor afterwards passes into an evaporatin^- 
pan ; and when the solution has a specific gravity of 1*375, it is 
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allowed to cool and stand for some time, so that crystallization may 
take place. The mother liquor is then run off, and the salts 
removed. The following figures give the cost of production of a 
ton of muriate of ammonia : — 

2i tons of hydrochloric acid (30°), at 40s ^£4 10 

2 tons of coal, at 7s 14 

Labour 100 

Packages 050 

Sandnes, including discounts and brokerage . . 1 10 

Interest on capital 050 

dg8 4 

It requires 14^ tons of ammoniacal liquor of 5° Twaddel to prodncfi 
1 ton of muriate. ' Commercial muriate, containing about 30 per 
cent, of pure ammonia, is selling at £f2,l per ton ; so that we have 
left the sum of ^£18 IGs. as the value of 14it tons of liquor, or about 
26b. per ton. 

The apparatus best adapted for the manufacture of sulphate of 
ammonia is, in my opinion, the continuous process system. The 
processes before described are intermittent and far more costly to 
work, owing to the spent liquor having to be run off all at once, 
and having to wait until the still is sufficiently cool to allow of a 
fresh charge of ammoniacal liquor being introduced ; thus causing 
great loss of labour, time, and heat. The advantages of the plant 
may be briefly summed up as follows : — (1) The very small ground- 
space required; (2) all the waste gases and heat are utilized; 
(3) the cost of working is reduced to a minimum ; (4) the forma- 
tion of mother liquor is prevented ; (5) no cooling down or re- 
charging of the still is necessary ; (6) compactness of plant and 
simplicity of working. 

I will now endeavour to describe the apparatus by the aid of the 
drawing (see p. 152). The space required for plant to distil 24 tons 
of ammoniacal liquor in 24 hoiurs will be about 16 feet by 12 feet. The 
apparatus consists of the decomposing chamber A, the main still B, 
and the superheated liquor chamber C. All these are combined in 
one. The saturator and the drainer E complete the apparatus. 
The liquor enters by the inlet-pipe, and discharges itself into the 
liquor chamber. The chamber is superheated by the noxious gases 
from the saturator, which passes round the annular space surround- 
ing it. From the chamber G the liquor overflows into the main 
still, which can be heated either with a steam -coil or a fire-box as 
best suits requirements. A baffle-plate is fixed in the main still, to 
prevent as far as possible any wet steam going forward to the 
saturator. From the main still the liquor again overflows into the 
decomposing chamber. In this chamber the fixed ammonia is 
freed by means of milk of lime,, introduced through the. check- 
valves, and the contents agitated by the admission of steam. The 
vapours given off in the chamber C pass through the outlet-pipes, 
and go forward into the saturator. The spent liquor in the 
chamber overflows, and passes off at the outlet- valve. By the 
arrangement of levers, s^ the valves can be opened or closed 
as desired. The saturator is placed in the position shown, and is 
cast in one piece — the material used being pure chemical lead ; and 
this vessel is so constructed that the salts can be fished out while 
the plant is in operation. A lead coil is fixed in the saturator, and 
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heated by the waste gases ; so preventmg the formation of mother 
liquor. The drainer is lined with chemical lead, and is fixed in the 
position indicated. The plant I have shown is capable of turning 
out 2 tons of sulphate of ammonia per day, and will produce white 
salts with common sulphuric acid. 

I have now described to you what I consider to be the best 
method of manufacturing sulphate of ammonia. But in many 
instances, especially when a good demand could be had for liquid 
ammonia, I think it preferable that this product should be manu- 
factured, because it pays better, and its manufacture is simplicity 
itself. The gases are simply blown through clean water until it 
becomes charged to the required strength with ammonia. The ad- 
vantages are : (1) Complete absence of all nuisance ; (2) no noxious 
gases or. chemical admixture ; (3) the whole process is carried on 
in closed vessels, without risk ; (4) no skilled labour is required. 
The following shows the average cost of manufacture per ton : — 

Coke jeo 6 

liime 050 

Wages 10 

Interest, wear and tear of plant 2 

£12 
Eleven tons of 6° Twaddel ammoniacal liquor will produce 1 ton of 
liquid containing 24 per cent, of ammonia ; therefore the net cost of 
workmg up 11 tons is 2s. per ton. Assuming that the Hquid ammonia 
is sold at Id. per lb. (which is a very low price), it will practically 
realize 15s. as the value of the liquor. If you compare this result 
with what you are now obtaining for your liquor, I think you will 
see that there is a great financial advantage to be gained. 

I should like to call your attention to another very important 
matter — viz., the advantage of working up the liquor on the pre- 
mises. It may be taken for granted that liquor of 6° Twaddel, 
while it remains so upon the works, loses, as a rule, 1° in transit — 
by pumping, churning, emptying, and exposure to the atmosphere ; 
in other words, 10 tons will produce* on the gas-works an equal 
amount of sulphate to 12 tons after being removed to the chemical 
manufacturers. This must not be taken literally, as distances and 
modes of pumping, carriage, &c., vary in most cases. Another 
important advantage is the saving of carriage to the chemical 
manufacturers' premises. Upon this head alone an average of J^ 
to i£2 10s. per ton of sulphate is saved. 

Probably some managers maybe desirous of knowing how small 
a sulphate plant can be made to pay ; and here I think it right to 
state that the cost of the smallest sulphate plant, including build- 
ings, averages £150, 1 beg to offer a few suggestions to managers 
of small gas-works where the liquor is either running to waste or 
the price is obsolete. The line must be drawn somewhere, and I 
venture to draw it at 300 tons of coal carbonized per cumum ; and 
I give the following figures — Le., with a calculation based upon a 
yield of (say) 25 gallons of liquor per ton : — 

800 tons of coal will prodnoe 3 tons of sulphate at 

the present price (say) J£ll £33 

Cost of manufacture at £4 6s. 8d. per ton £13 
10 per cent, interest on capital (£150) . 15 

28 

Net profit £5 
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Showing a gain of J^, or an allowance of about 28. 9d. per ton of 
liquor on 800 tons of coaL But beyond this point, and with the 
same plant (which is equal to 1000 tons of coal), there is a clear 
gain, at present prices, of j£6 ISs. 4d. for every extra 100 tons ; and 
I now give you the following table to show you the profits reidized 
up to 1000 tons : — 

~" ~ aflt per 
of Cool. 



Tons of Coal. 



Net Profit 
100 Tons 



300 i;5 

400 11 13 

600 18 6 

600 25 

700 31 13 

800 38 6 

900 45 

1000 61 13 



0-r- 
4-i- 
8-i- 
0-7- 

4-7- 

8-r- 



36 
48 
60 
72 
84 
96 



Amount per Ton. 
. 28. 9d. 



4 
6 
6 
7 

7 



0-7-128 8 

4 -r- 120 • 8 



m 

Hi 
H 

US 

4 

74 



You will, however, observe that the capital for the small sulphate 
plant of 300 tons to 1000 tons equals j£50 per 100 tons on the 
former, and j£15 per 100 tons on the latter ; but these figures do not 
fairly represent the average capital required for a medium-sized 
or large gas-works. This, in my opinion, may be taken (where 
10,000 tons of coal are carbonized) at £5 per 100 tons, and which, 
both in working expenses and capital, give far better results ; and 
I submit to you the following table, showing the value of 1 ton of 
ammoniaoal liquor of 5° Twaddel (or 10-oz. liquor) if manufac- 
tured into sulphate at your works, allowing the sum of £^ per ton 
for its manufacture : — 



Price of Sulphate 


Value of Iiiquor 


Prioe of Sulphate 


Value of Liquor 


per Ton. 


per Ton. ' 


per Ton. 


per Ton. 
.. JEl 0- 


Jgll 


. Jg0 12 8) 


£15 


11 10 


13 7J 


16 


1 9i 


12 


14 6} 


17 


1 3 7i 


12 10 


16 6i 


18 


16 5} 


18 


16 4) 


19 


1 7 3i 


14 


18 2 


20 


19 1 



I hope I have proved to you beyond doubt that it must be to the 
interest of gas companies to work up their own ammoniacal liquor. 
First, because i^ is reasonable ; secondly, because it is profitable, 
even at the present price ; and, thirdly, because it will have a ten- 
dency to establish a stronger and firmer bond amongst gas managers 
in maintaining better prices for their products, and thereby regain 
their former position. 

Discussion. 

The Chairman said this subject occupied a great deal of attention 
just now, in the present depressed state of the market ; and he 
hoped the members would give their opinion on the feasibility of 
the proposal that gas companies should work up their own ammo- 
niacal liquor. 

Mr. S. Stewabt (Greenock) said, as one of those who manu- 
factured their own residuals, he wished to make a remark on the 
paper just read. He had been working up his residuals for the last 
dozen years ; and he could never reaHze anything Hke the prices 
Mr. Dempster had mentioned. He did not think that a small gas 
company could work up their ammoniacal liquor so profitably as 
the author of the paper had represented. There was an immense 
amount of worry and anxiety in manufacturing these residuals ; 
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and he thought those who were engaged in small gas undertakings, 
instead of working np the liquor, had been doing better by risking 
the market, because if a large number manufactured for themselves, 
the prices of the residuals would be reduced. It was better to have 
the manufacture in the^ hands of one man. If a manufacturer 
obtained his supplies from 50 different works, he could give a 
better price for the liquor th^n would be realized if each party 
worked it up himself. In his opinion, small gas companies were 
as well off under the present system, as they would be if they 
manufactured the liquor for themselves. 

Mr. A. Smith (Aberdeen) remarked that the paper which had 
been read was an important one. The great fall which had taken 
place in the prices of tar and ammoniacal liquor required further 
explanation than had as yet been given. Whereas formerly they 
obtained for these 5s. or 5s. 6d. per ton of coal carbonized, they 
were now getting only Is. 8d. ; and he believed that if the larger 
works manufactured their own products, it would do a great deal 
to raise the price offered to the smaller-sized works. It was all 
very well for Mr. Stewart to say otherwise; but he was a 
manufacturer. 

Mr. Stewaqt : Yes ; and I know the manufacturer's profits. 

Mr. Smith, continuing, said he thought that the consideration 
of the paper would have a good effect. They ought to get better 
prices for their secondary products. There was a demand for 
sulphate of ammonia ; and there was no reason why they should 
be offered such low prices for it as had now prevailed for some 
time back. 

Mr. J. M*Gras (Dundee) said he was also a manufacturer of sul- 
phate of ammonia ; but he could not endorse the observations of 
Mr. Stewart. It was quite refreshing to hear of any means by 
which their revenues could be increased when they were seeing the 
bulk of their profit going in the direction of the railway companies. 
They had to pay carriage on the full amount of liquor, which con- 
tained such a large percentage of water, or useless material ; and 
economy might certainly be effected if they worked it up into some 
more concentrated form. The system of Mr. Dempster possessed 
considerable merit. He had used Abbot's close saturator process 
with very good results; and this year he was introducing an 
improvement by using the waste gases for the purpose of raising 
the temperatiure of the ammoniacal hquor before passing it into the 
stills. By this means he hoped to effect considerable saving. One 
important point in using the close saturator was that they could 
use sulphuric acid made from pyrites. As they were aware, 
pyrites acid was highly charged with arsenic ; but the sulphide of 
arsenic fell to the bottom of the settlers and was drawn off, and the 
sulphate, being a good grey, commanded a ready sale. He would 
not be so hard on the middle-man as Mr. Dempster. Middle-men 
were very useful; and he believed it would be better for them to sell 
to the middle-man than to the farmers. Gas managers had enough 
to do in seUing their gas and coke, without going round the oounixy 
to dispose of sulphate of ammonia. Until there was a great reduc- 
tion in the quantity of nitrate of soda brought into this country, 
there would not be much chance of an improvement in the price of 
sulphate, the future of which was not by any means bright. There 
was an enormous supply of manure just now ; and this being so 
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the price wotdd remain low. He had to thank Mr. Dempster for 
the clear and elaborate way in which he had placed his system 
before them. 

Mr. W. Brioos (Arbroath) said there were some points in the 
paper he could not allow to pass without challenge. The first was 
the remark about sulphate of ammonia being adulterated before 
it passed to the consumers. Whatever might be the practice in 
England, he could say, from 26 years' experience in Scotland, that 
he never yet met with a parcel so adulterated ; and he should 
much regret if such a statement went out without being called in 
question. The other point to which he wished to caU attention 
was that of Mr. Dempster's fabric of figures, which had been built 
on a bad foundation. The remarks he made with reference to the 
quantity of liquor per ton of sulphate might apply to English, but 
certainly not to Scotch liquor. Mr. Dempster said that it took 11 tons 
of liquor to manufacture a ton of sulphate of ammonia ; but in Scot- 
land they required 17 tons of liquor to make a ton of sulphate. 

Mr. D. Bbuce Peebles (Edinburgh) said that when he was in 
San Francisco he visited the gas-works, and was taken by Mr. 
Murphy into one of his rooms, where he (Mr. Peebles) was sur- 

Erised to see a large quantity of boards ready for being turned into 
oxes, and a great number of bottles containing a dear fluid. He 
asked what this was, and was told it was ammoniacal liquor — ^the 
liquor a/mmonicB^ of the drug^sts. This liquor was largely used in 
American households; and Mr. Murphy stated that they had a 
ready sale for it all over the Western States. If this manufacture 
paid in America, something of the same kind might pay here. He 
did not know the source from which ammoniacal liquor was ob- 
tained here by druggists and others ; but if it was cheap, it might 
be brought into use in this country, as in America, as a poweriul 
cleansing agent. A small amount added to water softened it, and 
a much smaller quantity of soap was required. 

Mr. Dempsteb, in reply, said his figures could be substantiated ; 
and be thought that Mr. Smith had answered Mr. Stewart's 
remarks. He was glad to hear that Mr. M*Grae had made use of 
his waste gases to heat the liquor. All gas managers' time was 
not taken up perhaps so fully as Mr. M'Crae's ; and he was sure 
that many of them could do a great deal in the way of selling sul- 
phate of ammonia, particularly in agricultural £stricts. Those 
who manufactured large quantities would no doubt find some 
benefit by selling to the middle-men. In regard to Mr. Briggs's 
remarks as to the adulteration of ammonia with salt, he (Mr. 
Dempster) gave the information on the authority of a farmer near 
his own place. He did not suppose it had been adulterated by the 
manufacturer ; but rather suggested that it had been done by the 
middle-man. 

Mr. Smith : We must stamp that out. 

Mr. Dempsteb added that his figures could be substantiated so 
far as the liquor made in England was concerned. He was not 
aware that it required 17 tons of Scotch liquor to manufacture a 
ton of sulphate ; but perhaps the manufacturers of sulphate of 
ammonia present would be able to say whether or not it required 
this amount. In England 11 tons of liquor, of 5° Twaddel, would 
produce a ton of sulphate. 

Mr. Stewabt agreed with Mr. Briggs as to 17 tons of liquor 



NOBTH BBITISH ASSOCIATION. 157 

being required to make a ton of sulphate. The figures should be 
clearly understood before these prices were published. 

Mr. Smith said that if the liquor was of the same strength, it 
did not matter. Certainly, the figures should be increased. 

Mr. W. FouLis (Glasgow) said it made a great difference in this 
way — that they might have two liquors of a certain strength 
Twaddel which did not contain the same amqunt of ammonia. 

Mr. Dempster said taking ammoniacal liquor by the Twaddel 
hydrometer, it might require 17 tons of 5° strength to make a ton 
of sulphate ; whereas with liquor of 5° containing more ammonia, 
they might have to manufacture only 12 tons instead of 17 taking it 
with the ordinary test. 

Mr. M^Crae said the value of Mr. Dempster's paper would be en- 
hanced by having an analysis of the liquor. Mr. Briggs knew that 
there were many liquors containing impurities of no value to the sul- 
phate-maker. If they took the ounce strength instead of degrees 
Twaddel, English and Scotch liquors could be safely compared. 

The Chairman remarked that Mr. Dempster in his paper had 
suggested the circulation of pamphlets among farmers. He thought 
the leaflets the farmers were most in need of just now were in the 
form of popnd notes. They did not possess any money to spend 
on manure ; and this was one of the chief reasons of the present 
depression. With reference to Mr. Briggs*s statement about 17 tons 
as against 11, he said that if it was the case that EngU&h liquor 
contained more ammonia per degree Twaddel, it simply proved 
that the Scotch managers were eliminating more impurities from 
the gas in the scrubber than was done by their friends in England. 



NOTES ON TAR AS FUEL. 
By C. Waterston, of Portobello. 

It was with considerable reluctance that I agreed to come before 
this meeting with some notes on tar as fuel ; feeling, as I did, that 
I had very little experience in the using of tar compared with 
many members now present. Therefore it is with no intention of 
laying down rules, or presuming to enlighten my brethren, that I 
bring the subject under notice. After the able articles which 
have appeared in the Journal of Oas Lighting'^ and elsewhere 
from the industrious pen of Mr. Norton H. Humphrys, P.C.S., 
&c., and others, many may consider there is no necessity to take 
up the time of the meeting with this subject. There may be some, 
however, who have not had an opportunity of reading these 
articles ; and, moreover, most that has been written, so far as I am 
aware, refers to tar obtained from English coal, which differs from 
that obtained from Scotch cannel in quantity, quahty, and specific 
gravity. Mr. Newbigging gives the specific gravity of tar from 
ordinary coal at 1*12 to 1*16, and from cannel at '980 to 1*060. 
The specific gravity of the tar used in the furnace under discussion is 
1*136 ; and that taken from the tank on the bench, 1*413. While 
we are greatly indebted to our friends from the South for express- 
ing their opinions and publishing the results obtained, I think a 
discussion on this subject will assist many managers in Scotland to 
the conclusion that it will pay them well in the first instance, and 

• See Vol. XLVII., pp. 680, 727, 776, 822, 867. 
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tend to increase the market value of an article which, until quite 
recently, formed one of the chief items of income on every gas 
company's balance-sheet. I need not speculate on the unpre- 
cedented reduction in price, but will state as briefly as possible 
the reason why I commenced to use tar as fuel. 

Three months ago we asked for tenders for our nes^t year's make 
of tar and ammoniacal liquor ; but the price offered was so meagre 
that I was strongly of opinion that it would pay the Company well 
to manufacture the liquor, although nothing was obtained for the 
tar ; and I am still of this opinion. I then tried to get an offer for 
the tar ; but the distillers would have none of it unless they also 
got the liquor. The result was that I started using the tar as fuel ; 
and while the price is so low intend continuing to do so. 

The setting to which it is applied is one of five O -retorts, 
20 inches by 15 inches, and 9 feet long. No alteration was made 
in the furnace, with the exception of cutting a square hole in the 
front wall, just over the furnace door. On the top of the bench a 
cast-iron tcmk, having a capacity of 230 gallons, is placed, to which 
there is a connection from the tar-pump. A f -inch malleable iron 
steam-pipe is led along the top of the bench. It was at first taken 
through the tar-tank in the form of a coil, but has since been dis- 
continued, as I found the tendency was to condense the steam, 
making it too soft, and causing ihe flame to be irregular, besides 
reducing the temperature ; so that the steam -pipe is now con- 
nected direct to the tar-burner. A f-inch malleable iron tube, 
reduced to i inch, is led from the tar-tonk ; and this tube is 
further reduced to ^ inph at the cup over the burner. This, I find, 
is quite sufficient to supply enough tar for the heating of the oven ; 
and, as the tar is passed through a fine wire screen, we have not 
.been troubled with it sticking. A reference to the drawings wiU 
enable the members to understand the burners better than any 
written description ; and I may say that with both burners I have 
obtained results about equal, the average of which are as follows : — 
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* Seven oval retorts 21 in. by 15 in. by 9 ft. ; no steam. f Nine retorts. 

I also take the liberty of giving a few of the results obtained by 
others, which, in my opinion,' bring very prominently to view 
the second most important point to be attained — I mean economy 
in the use of tar as fuel. I am sorry to be unlike most of my 
predecessors in showing a good case for myselfa As you will observe 
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the range is from 18 to 88*6 gallons per ton of coal carbonized ; and 
the writer occupies the unenviable position of having the greatest 
consumption per ton of coal carbonized. But I hope to be able 
to get a few hmts from the discussion to-day that will enable me to 
bring down the consumption per ton of coal to the lowest limit, 
which, if attained, will be ample reward for the short time I have 
devoted to the subject. 

Discttssion, 

Mr. J. M'GiLCHRiST (Dumbarton) said Mr. Waterston had spoken 
about using something like 83 gallons of tar per ton of coal car- 
bonized ; and he should like him to explain the experiment. 

Mr. Waterston said, of course, he did not get anything like 
83*6 gallons of tar per ton of coal carbonized. It was their practice 
to store the tar ; and when they had a stock on hand they com- 
menced to use it in place of coke. They could change from the 
use of one to the other at a minute's notice. 

Mr. M'GiLGHRiST said that, in addition to the economy that was 
to be effected by burning their tar, he thought it would do good to 
the trade generally. In the present crisis it was a step in the right 
direction to get quit of the tar ; and he was sure the tar distillers 
would hail with satisfaction any jcffort gas managers made in this 
direction, because tar at present was^a drug in the market. If they 
utilized a larger quantity of it, it would have the effect of sending 
up the price. 

Mr. T. Bower (West Hartlepool) said he had had some experi- 
ence with English coal ; and his results were slightly different from 
those Mr. Waterston had stated his to be. For about four months 
he had been using a somewhat similar apparatus ; and the result 
of six weeks' working was 31^ gallons of tar per ton of coal carbo- 
nized, which, at the present price of tar — 3s. 9d. per 100 gallons — 
was not very far different from the coke they were using, and which 
they sold at 7s. 6d. per ton. They were not burning their tar at 
present, because the house was being overhauled ; but so soon as 
the winter came on, they intended to use it more extensively. 

Mr. W. FouLis (Glasgow) said he was not altogether sure that it 
would be a prudent thing to bum up their tar. No doubt the price 
at present was exceedingly low ; but they must not forget that there 
were other sources of tar besides gas-works. Certainly the reduc- 
tion in price of some of the products was owing to the quantity of 
tar that had been thrown into the market from these other sources. 
As long as by any action they kept up the price of tar, it would 
induce these people and others to enter mto competition with them ; 
so perhaps it was better that they should face this difficulty, and 
try to stamp out their competitors. If there was always a ready 
ssde for coke, there might be more reason why they should use tar. 
His experience was that they had more coke than they coi^d sell. 
If they were to throw still more coke upon the market, the price 
would have to be reduced ; so that any attempt to raise the value 
of tar hy burning it should not be accepted as good policy, without 
full consideration of all the circumstances. 

Mr. J. SoMERViLLB (Loudou) said he had burned tar for nine or 
ten months, and found it to be very economical. At Bankside, 
instead of 2 cwt. of coke per ton of coal carbonized, they used 
about 20 gallons of tar per ton of coal. At first they had some 
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difficulty in getting the tar to ran properly ; but they fonnd that by 
means of a long tube placed syphon-way, they conld depend upon 
it running for 24 hours without attention. The result had been 
that they had more coke than they required ; and they had been 
obliged to reduce the charge for it. At the same time, so long as 
an^ manager foimd it to be economical to burn tar at the present 
pnce, he thought it was better to do so. , 

Mr. T. D. Hall (Montrose) inquired at what point air was 
admitted into the furnace, and what was the object of using steam. 
He said he had had some experience in tar burning, but not with 
the use of steam. Air entered the furnace at a point below the tar 
supply, so that it played the part of steam, which was, he supposed, 
to spread the tar. The tar in this furnace was allowed to iau. on to 
an inclined tile, and the current of air spread it. 

Mr. G. B. H18LOP (Paisley) believed it would be generally found 
that where steam was used, more tar would be required to produce 
the necessary heat. Perhaps Mr. Somerville would say whether he 
used steam or heated air. 

Mr. Somerville : We use steam. 

Mr. HiSLOP remarked that where steam was used instead of air, 
a larger quantity of tar was needed. He looked upon the question 
of the market value of coke and tar as determining the point. 

Mr. J. TuRNBULL (Lauder) said he was much interested in the 
burning of tar. He tried it at one time ; but found he was pro- 
ducing an enormous amount of smoke, and had to discontinue its 
use. Perhaps there were many manc^ers present who like him 
had not steam at hand to blow the tar into the furnace. This was 
a difficulty which he had not been able to overcome ; and he should 
be glad if someone would point out the way. He had, however, an 
idea that the tar to be consumed profitably should be put into 
the furnace in a gaseous state, in whatever way that might be 
accomplished. 

Mr. A. Macpherson (Kirkcaldy) did not see the use of steam. 
Many years ago he tried to bum tar, and found it very efficient. 
The omy thing that induced hinn to abandon it was the destructive 
effect it had on the retorts. It damaged the retorts just inside the 
front wall. He put a pipe down between the two ovens, and then 
used an open gutter, or angle-iron, to convey the tar to a 2-inch 

Eipe, carried through the front of the oven, and protruding into the 
re. The heat he obtained was all that could be desired ; and he 
was indined to think that blowing in steam would be detrimental 
in reducing the heat. 

Mr. Somerville said the reason he used steam was because of 
the furnace being so deep. The point where he blew the tar in 
was 5 feet below the level of the retort. They had to keep in view 
the danger that if they blew the steam in too fiercely, it burned 
away the sides of the furnace. If Mr. Tumbull had a d-inch pipe 
leadmg into the centre of the furnace, and the primary air was 
allowed to go in at the bottom, he would be able to bum his tar 
without smoke. All that was needed was a proper proportion of 
air for primary combustion, to prevent the formation of smoke. 

Mr. Waterston, in reply, said that circumstances altered cases, 
and where they could not sell their coke, it was of no use throwing 
it upon the market. But there were surely many places where 
it was a greater difficulty to get rid of tar than of coke. As to 
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Mr. Hall's remarks, the air was admitted through the hars, as 
well as alongside the burner. The steam had a tendency to cool the 
flame ; but he found it was not by any means a drawback, for he 
had as great a heat in the oven as he desired. 

The CHATRMAy said this question of tar was a very important 
matter in small works. He happened to be connected with works 
which, 18 months ago were receiving 14s. per 100 gallons for tar and 
ammoniacal liquor mixed ; while a few weeks ago the only offer 
received was Is. 4d. per 100 gallons. In these circumstances, he 
thought it was better to run the ammoniacal liquor into a tank, 
and to bum the tar. To his mind the burning of the tar was the 
only source of primary relief. While he would not go the length of 
advocating tar burning, he thought the market for it would be all 
the better if it was rid of 50 per cent, of the quantity. He moved that 
a hearty vote of thanks be given to Mr. Waterston for his paper. 



THE USE OF GAS COKE. 
By D. M. Nelson, of Glasgow. 

As appears on the programme of our proceedings, the object of 
this short paper is to initiate discussion upon the use of gas coke 
for industrial and domestic purposes and the abatement of smoke 
— a subject for which, it will be gratefully remembered, three prizes 
of £50f Jg20, and £10 respectively were awarded to essayists at this 
Association's meeting in Dundee last year. Then, however, no 
time was available for reading, review, or criticism of the papers. 
Assuming that all, or nearly all of you have read these essays, 
now in printed form, it is not desirable that your time should be 
occupied by going over in detail the points embodied therein. It 
is sufficient for our present discussion to advert to the main fftcte 
adduced by the essayists, and imprint these on our memories, 
along with additional information which will, doubtless, be afforded 
in a less formal manner by the members now assembled. 

Taking the essays without regard to the order of adjudication of 
the prizes, we find great stress laid upon the accomphshment of a 
smokeless atmosphere. Yet, with the caution characteristic of his 
nationality, one essayist points out that a great deal of nonsense 
has been written and said upon the two extremes — ^viz., smoky 
atmosphere versus smokeless atmosphere ; the happy condition, he 
thinks, being the medium state. Doubtless many expedients have 
been adopted to satisfy the public and those gentlemen officially 
appointed to look after the public weaJ ; but these appliances and 
expedients are frequently deceptive, and to make beUeve that we 
have arrived at that wholesome medium condition in our industrial 
districts, where we have enough smoke for our good — i.e., sufficient 
to combine with and neutralize the deleterious chemical compounds 
which emanate from the busy hives of industry, endeavouring to 
carry us " above the smoke and stir of this dim spot which men 
call earth.'* Be it noted, however, that it is quite a delusion to 
suppose that all chimneys from which we see only a flaky film pro- 
ceeding are smokeless. On the contrary, examination will fre- 
quently prove that a jet of steam has been led into that chimney ; 
the effect being to precipitate the smoke, and drive the resulting 
noxious vapours in showers round the neighbourhood, with blight- 
ing, poisonous effect. 
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We have high authority for belie^ng that coal fael, as applied 
-to the raising of steam in boilers, either manne or land, should 
not be quite consumed, but that the smoke ought to be set free ; 
because they say that in proportion as the smoke is consumed, the 
yield of steam is decreased. Whether this is so or not, it does 
seem strange that smoke in belching clouds should be permitted 
to escape from the funnels of steamers, to the manifest injury and 
discomfort of the passengers, and the clouding of our sea views and 
the beautiful landscapes. Apart, altogether, from what must appear 
loss and sheer waste of energy, were it not for this testimony of 
eminent marine engineers — ^men whose opinions we are bound to 
respect — ^we might more frankly question the propriety of smoke 
being allowed to go unconsumed and the alleged higher efficiency 
they claim as obtained thereby. I rather fear the secret rests in the 
reluctance to alter such marine boiler furnaces, because of the risks 
and difficulty involved. Not so, however, with land boiler frimaces. 
It is quite within the scope of any inquirer to ascertain — as the 
writer did the other evening at the Dawsholm Gas-Works, through 
the courtesy of our friend Mr. Terrace — ^that where a set of furnaces 
are fired, not with coal or coke, as ordinarily used, but with the 
inferior form of fuel known as breeze (being the riddlings or 
siftings of coke small enough to pass through a 1-inch mesh riddle), 
the fires are simply perfect. The heat maintained upon the five 
boilers was quite uniform ; and there was no trace of smoke from 
the chimney, which chimney, I may add, is even shorter than the 
average height. A cheaper, and, when properly regulated, more 
-constant fuel it will be difficult to find. 

On the score of economy, with a high efficiency, the essayists 
very properly argue a preference for gaseous firing or radiated heat« 
iihe product of solid friel ; and where such gas is not available, coke 
will be found to act next best. The form of slow-combustion gas- 
producer shown by the diagram on page 11 of the essays'^ is practi- 
cally the same in design as the slow-combustion stove which was 
patented 16 years ago by the late James B. Napier, an engineer of 
great ability and inventive skill, who by means of this stove, placed 
in the basement floor of his residence in Blythwood Square, Glasgow, 
proved how economically and efficiently he could heat and ventilate 
his four-storied residence. In experimenting with this coke stove 
against an open coal fire, he found that to raise the temperature of 
a room to a given degree, only 19*93 lbs. of coke were required, 
while it required 88*57 lbs. of coal to effect the same ; the ratio of 
-expense being as 1 : 7, or l^d. per day with the stove and 9|d. with 
the open fire. Shortly before his decease, he caused a legal agree- 
ment to be drawn up, whereby this stove was to be manufactured 
and placed in the market ; he believing then, as we do now, that 
there was a great future for coke, breeze, and other kinds of cheap 
fuel, not readily converted to heat in an ordinary open grate. 
Experience of this stove during the past ten years has been 
emmently satisfactory. For efficiency, comfort, and cleanliness, it 
oxcels any other form of stove known to me ; and, roundly speak- 
ing, in the matter of economy it is only one-third the cost of an 
open coal fire. It requires charging only thrice in 24 hours. Gas- 
-works coke, or breeze, mixed with small coal or dross, does very 

* See " Beports of Gas AssociationB for 1885," p. 164. 
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well indeed — in faet, better than ooal alone ; a uniform and more^ 
constant heat being maintained with coke than with ooal. 

There is almost no limit to the use of gas-works coke for 
domestic, business, and industrial purposes; and while gas 
managers in Scotland cannot claim to prodnce coke of such excel- 
lent qnality for general nse as their brethren in England, becanse^ 
of the nature of the coal they have to deal with, a ready market 
may always be found for it ; and as the knowledge of its value 
extends among consumers, an impetus will be given to its increased 
consumption, and a corresponding reduction made upon our pre- 
sent extravagant use of coal. Second only to the manufMture of 
jfas itself, the production and sale of coke is most important; and it 
18 a duty incumbent upon every gas manager desirous of producing 
good and cheap gas — and where is the manager who does not ? — 
to strive towards its widely-extended use; beoftuse, as its value is 
blown and enhanced, so will the cost of gas to the public be re- 
duced. This is all the more necessary since the improved systems 
of producing gas have afforded an increased yield of coke, for 
which an outlet must be found ; and if foreigners can incur the 
cost of conveyance, and find it profitable to use coke hundreds of 
miles away, surely we ought to find economical employment for it 
at our own doors, in preference to the use of coal. 

Unquestionably the yield of profit firom the sale of coke will 
vary according to its quality, and according as the demand for it 
may be local or distant. When the demand is not sufficiently 
local, it behoves the seller to find a market for it elsewhere — ^very 
often in the district of a neighbouring manager, whose revenue is> 
thereby affected by such competition ; but it is within the writer's- 
knowledge that even this may be avoided, and a satisfactory 
balance of price maintained throughout a district, by those havii^ 
surplus coke to dispose of selling it to those short of supply. The 
mildness or the severity of tiie season will be an important factor 
in the regulation of consumption and price. Any means calcu- 
lated to secure a steady and constant demand for coke well 
deserves the support of gas authorities, who suffer seriously from 
uncertain demand and fluctuating prices. Buyers know the value 
of coke as fuel ; they know also that it deteriorates when stacked 
up, and that a rapid sale is to the advantage of the (ooducer. 
These considerations place gas autiiorities very much in the hands 
of the large buyers ; but if a greatly-increased demand for coke 
for domestic purposes could be produced, the income of gas com- 
panies and corporations would be very much increased, and the 
price of gas lowered to the consumer. Where the user of coke waa 
not a gas consumer, the benefit of having fuel at one- third the cost 
of ordinary coal would be in itself sufficient to stimulate a demand 
for what has, by experience, proved healthier, cleaner, and safer 
than coal for domestic, cooking, and heating purposes. 

[Mr. Nelson concluded his paper by expressing his indebtedness- 
to a pamphlet on the value of gas coke for domestic use, written 
by Mr. W. J. Warner, of South Shields.] 

Disctissian, 
Mr. J. M^Cbae (Dundee) said he opened the discussion with very 
especial pleasure, for he had read the prize essays with great 
interest. It was most refreshing to hear Mr. Nelson, who had the^ 
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courage to tackle this large subject, and to treat it in sach a olever 
^nd complete way. It was matter for congrattQation that when 
Mr. Allan offered the prizes last year, the Association was made 
the medium ; and seeing that the medium had been so successful, 
he expressed the hope that they might soon be again employed in 
■a sinular manner. In his opinion, the first prize essay took in 
the whole situation ; and having read it, the two others might 
almost be left out, so far as completeness was concerned. He 
thoi^ht the gentlraaen who had had the decision of the case 
must, however, have experienced great difficulty, as each of 
the essays possessed great merit. He was sure the members 
were all agreed that t£e '* mantle'* fell on the shoulders whiob 
deserved it; Mr. Somerville having treated his subject in a 
practical way, and clothed it in language so elegant that it 
was at all times very agreeable reading. He had shown them 
how their profession might be converted into a huge agency for 
purifying the atmosphere, making homes happier, and life more 
pleasant. Purity was a great moralizer ; and this being so, it was an 
important matter that the Association should have been the means 
of bringing before the world an essay of such value and research. 
One subject which might be dwelt on was the increased consump- 
tion of gas among the poorer classes of the people. He had always 
felt that those who occupied very small houses did not use gas to 
the extent he should like to see. There were many thousands of 
people in the large towns who used candles and oil ; and if a 
general attempt was made to introduce gas into these houses, they 
would greatly increase the consumption, as well as add to the com- 
fort of the users. Their greatest enemy was paraffin oil. The 
electric light was nowhere compared with para&i oil, the employ- 
ment of which was daily on the increase, and taking the place of 
gas in many cases. He had studied the essays carefully, and com- 
mended them to every gas manager as a capital text-book. It was 
a pleasure to him to think that he was President of the Association 
when these essays were brought before the public. 

Mr. J. SoMEBViLLE (Loudon) said '' Amen " to all Mr. Nelson's 
remarks, which entirely expressed his own opinion ; and he was 
much obliged to Mr. M*Grae for the handsome way in which he 
had noticed his humble essay. The latter gentleman had touched 
upon a subject which was engaging attention in London. They had 
been endeavouring, during the past 18 months, to introduce gas into 
the houses of the poorer classes. Their circumstances in London 
were v^ry different from those in Scotland. In London it was prin- 
-cipally the middle classes who used gas ; whereas in Scotland every 
new house was fitted with gas-pipes. Lai^e blocks of buildings were 
being erected by builders in London — 9000 houses in one section) 
1500 in another, and 500 in a third ; and about two years ago they 
started and put three lights in each dwelling-house, which was let 
for 6s. or Ts. a week. The proprietor wished the gas company to 
supply the gas wholesale to him through one large meter ; but they 
preferred to have a meter placed in each house, and their collector 
went roimd and received 6d. a week from each consumer. There 
were several hundred families taking advantage of this experiment ; 
but as yet he could not furnish any results. So fur as it had gooie, 
the consumers seemed to be pleased with it, and to appreciate the 
light ; and there was the possibility of the system being extended 
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80 that they might be able eventnally to realize Dr. Siemens*^- 
aspiration as to gas being " the poor man's Mend.*' 

The Ghaibman said the Association was much indebted to Mr. 
Nelson for his admirable resume of the three essays. As Mr. 
M'Crae had remarked, they were all fluently written, and con- 
tained a great deal of sound reasoning ; they could therefore be 
studied to advantage. He asked the meeting to award a cordial 
vote of thanks to Mr. Nelson. 

Mr. Nelson, in acknowledging the compliment, called attention 
to the pamphlet edited by Mr. Warner, of South Shields, to which 
he had referred, which he said was very useful in educating persons 
in the employment of coke for domestic purposes. The book was 
published about 18 years ago ; and he considered it his duty to call 
attention to it. 

Thanes to the Chairman. 

Mr. S. Stewart (Greenock) said that he had great pleasure in 
asking for a hearty vote of thsuiks to be awarded to Mr. Mitchell, 
their Chairman. Mr. Mitchell had, he said, been suddenly called 
upon to act in consequence of the resignation of Mr. Hislop ; and 
he deserved their warmest approbation for the admirable way in 
which he had conducted the business. Those who had had the 
honour of filling the chair knew how anxious a time it was for 
their President. Mr. Mitchell was to be their President next year; 
and he (Mr. Stewart) hoped the meeting at Stirling would be as 
thorough a success as this one. In consequence of the resignation 
of their President, there was no medal this year ; but it would be* 
presented to Mr. Mitchell at the next meeting. 

The Chairman returned thanks ; remarking that it was a pleasure 
to him to be able to do anything to ensure the success of the 
Association. 

Proposed Testimonial to Mr. Terrace. 

Mr. M* Gilchrist said he had a very pleasant duty to perform, 
and one which he had only to mention to meet with the members' ' 
warmest approbation. It was to propose a hearty vote of thanks 
to their esteemed Secretary (or rather ex- Secretary), Mr. David 
Terrace. Those who had had to do with the management of the 
Association knew the great ability which Mr. Terrace had dis- 
placed in the conduct of the work ; and he (Mr. M*Gilchrist) could 
testify for himself that on. the occasion when he had the honour to 
fill the chair, the success of the meeting was largely due to the 
forethought of Mr. Terrace. He was pleased that they were to 
have such a suitable successor in the person of Mr. Waterston, . 
who would, no doubt, follow on the lines of Mr. Terrace, and give 
equal satisfaction. In parting with such a faithfdl servant as 
Mr. Terrace had been, he thought it was becoming that they 
should mark their appreciation of his services in a tangible form ;: 
and he begged to move that the Committee be empowered to make 
arrangements for presenting him with a suitable testimonial. 

The Chairman put the motion to the meeting ; and it was unani- 
mously agreed to. 

Mr. Terrace said he was pleased to know that his services had 
been appreciated by the members. As he had explained to the^ 
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Committee, it had always been a pleasure to him to do any work 
for the Association ; but his own duties absorbed so much of his 
time that he had not sufficient leisure to look adequately after its 
afGairs. When he entered upon the office of Secretary, he had the 
excellent example of Mr. Mackenzie to follow. This gentleman 
occupied the position for 18 years ; and it was supposed that he 
(Mr. Terrace) might be able to hold office for half tnis time. But 
he had not been able to reach so long a period. It was gratifying to 
think that the interests of the Association had not sufifered in his 
hands — it seemed rather to have increased in usefulness ; and he 
should be very happy to give Mr. Waterston every assistance in his 
power to aid him in still further promoting the interests of the 
Association, and leading to its contmued prosperity. 

Thanes to the Mubdoch Memorial Committee. 

Mr. Macphebson asked the meeting to pass a vote of thanks to 
the Murdoch Memorial Committee, for the labour they had taken 
on behalf of the fund. He remarked that it was a laudable object 
to raise a memorial to the founder pf the gas industry ; and he 
sincerely hoped that members of the Association and others who 
had not yet subscribed would do so as soon as possible, to enable the 
Conunittee to determine what form the memorial should take. 

Mr. M'Cbae, the Convener of the Committee, in acknowledging 
the compliment, said the burden of the work had fallen on Mr. 
M^Gilchrist and Mr. Terrace. He trusted that the subscriptions 
would speedily be forthcoming, so that before another year elapsed 
they might be able to arrive at a definite idea as to what shape the 
memorial should take. 

This concluded the business of the meeting. 



Annual Dinneb and Excubsion. 

In the evening the members of the Association, to the number of 
about 100, dined together in Grieve's Eoyal British Hotel. Mr. 
Mitchell presided, and Mr. G. B. Hislop and Mr. David Terrace 
officiated as croupiers. On the following day the members visited 
Hopetoun House and the Forth Bridge; and on their return to 
^Edinburgh spent several hours in the Latemational Exhibition. 
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QUABTERLY MEETlNa, AUG. 28. 

This Meeting was held at the Brownlow Arms Hotel, Clitheroe — 
Mr. C. E. Jones, Absoc. M. Inst. G.E., F.B.H.S. (of Chesterfield), 
the President, in the chair. 

Most of the members met, according to arrangement, at the Yie- 
toria Station, Manchester, whence they proceeded to Clitheroe. Mr. 
W. Miles, the Manager of the Clitheroe Corporation Gas-Works, was 
waiting with other local members and friends to receive the visitors, 
and conduct them to the Brownlow Arms Hotel, where luncheon 
was served. Immediately afterwards a visit was paid to the castle, 
the ruined keep of which stands in the centre of the town, and 
forms a conspicuous object in the landscape. After spending a few 
minutes here, the party were conveyed by waggonettes to Stony- 
hurst College, the famous Roman Catholic seunnaxj and seat of 
learning. 

Special arrangements had been made by Mr. Miles for the visit ; 
and the party had an unusually good opportunity of inspecting the 
wonders of the place. At Stonyhurst is continued the history of 
the famous College of St. Omer, founded in 1593, of which the 
Academy at Li^ge was an ofbhoot. The pile of buildings is very 
extensive, and the artistic and scientific treasures it contains form 
a notable collection. Extensive workshops are attached to the 
College ; and the gas consumed in and about the place is manu- 
factured at the works on the ground. These, though small, are of 
special interest to gas engineers, from the fact that the process of 
dry lime purification is stated to have been here first apphed. The 
honour of the discovery of this important departure in gas making 
is, however, also claimed for the Soho Works at Birmingham. It 
may be interesting to give what is said on the subject in '* King's 
Treatise on Coal Gas.*' In the chapter on ** Purifiers" (Vol. I., 
p. 886) it is stated as follows : — 

Glegg first applied lime as a purifying agent in the apparatus for lighting 
the dwelling of Mr. Henry Lodge, at Halifax, in 1806. For this purpose the 
lime was introduced into the gasholder tank, where, of conrse, it settled at 
the bottom, and simply exercised its influence on the water therein ; and as 
this would absorb only the most insignificant portion of the impurities of 
the gas, the lime, as thus applied, was almost useless. Three years after- 
wards, when constructing the apparatus for supplying Mr. Harris's 
establishment at Coventry, Clegg introduced a paddle at the bottom of the 
tank, to agitate the lime ; and me same year he employed a separate lime 
machine as a purifier, at the gas-works erected by him at Stonyhurst 
College, Lancashire. 

Before quitting Stonyhurst a visit was paid to the astronomical 
observatory, where much interesting information was gleaned. 
Leaving the College, after a stay of nearly two hours, the party 
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^ent by way of Hurfit Green and Mitton to Whalley ; and thence 
l)ack to Clitheroe. On again reaching the Brownlow Arms Hotel, 
the members partook of tea ; at the conclusion of which the busi- 
ness of the meeting was proceeded with. 

The President having taken the chair, 

The Honorary Secretary read the minntes of the previous meet- 
ing, held on the 29th of May, at Barnsley. 

On the motion of Mr. T. Duxrury (Over Darwen), seconded by 
Mr. I. Garr (Widnes), the minutes were confirmed. 

Votes of Thanks. 

The President said there was a little formal business to do 
before they proceeded with the subjects on the agenda. Since 
their last meeting the Barnsley Gas Company had made an intima- 
tion to them, which was of a very gratifying character ; and he had 
to move — ** That the best thanks of the Institution be accorded to 
the Barnsley Gas Company for their disinterested kindness to the 
members on the occasion of their visit to Barnsley in May last ; 
and that the Honorary Secretary forward a copy of this minute to 
the Chairman of the Company named." He proposed this with 
very great pleasure, inasmuch as their visit to Barnsley was a great 
-cause of enjoyment in many ways, and did time permit he should 
like to have enlarged upon it. He must, however, content himself 
with simply tnovin^ the resolution. 

Mr. T. Moore (Macclesfield) had equal pleasure in seconding the 
resolution, for the Barnsley Gas Company had behaved to them in 
^ most handsome and courteous way. 

The resolution was carried unanimously. 

The President said the success of the Barnsley meeting was 
largely due to Mr. J. Hutchinson, a Past President of the Institu- 
tion, and a gentleman very much respected by them all. He was 
idso ably aided by his sons, one of whom was their Honorary 
Secretary. He thought it would be a graceful act to record on the 
minutes their high appreciation of the assistance they rendered on 
that occasion. They put themselves to very great trouble to pro- 
mote the comfort of the members ; and the least they could do was 
to tender their thanks in return. He therefore begged to move — 
•** That the thanks of the Institution be accorded to Mr. John 
Hutchinson, Mr. W. W. Hutchinson, and Messrs. Hutchinson 
Bros., Engineers, for the great assistance they rendered to the 
Institution by promoting the convenience and comfort of the 
members on the recent visit of the Institution to Barnsley." 

Mr. DuxBURY expressed his pleasure in seconding the proposi- 
tion ; and it was unanimously adopted. 

The President said he had yet another resolution to propose ; 
and it was — *^ That the thanks of the Institution be accorded to the 
Yicar of Stonyhurst College for the kind permission he had given 
tiiem to visit the College that day." It was truly a marvellous 
place, and one which to be seen fully would occupy more time than 
they had at their disposal. He especially regretted to leave the 
observatory without being able to see more fully the arrangements, 
which were so highly scientific and full of interest to the mem- 
bers as engineers. They had thoroughly enjoyed themselves at 
Stonyhurst, and could not do less than place on the records of the 
Institution their high appreciation of the kindness shown them. 
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Mr. Harbison Ybetxbs (Dddnfield) had pleasure in seoondingr 
the motion. He had several times visited the College ; bat he did 
not know that he was ever more impressed with the vast amomit 
of brain work which went on there, partionlarly in the astronomical 
department. He had already suggested to one of their members 
that it would be an excellent thmg to enter the institution for a- 
month, if one conld, to enjoy the wonderfol intellectoal treats they 
had there in the library and the astronomical department. Ho 
looked upon the place with special interest, because a considerablo 

Sirt of ms education came from a former professor of the College, 
e should like to say that they were not only indebted to the 
Vicar of the College for allowing them to visit the place, but also — 
more than some of them imagined — ^to Mr. Miles for getting them 
permission to go through the College. It was very difficult for 
visitors to obtain leave to view the place as they had that day. 

Mr. Moose wished to support the resolution which had been so- 
properly moved, and so ably seconded. In his own mind Stony- 
nurat College had been associated with matters of a purely religious- 
character. But the visit they had just paid had unpressed him 
(as it must have impressed them all) with the importance of the 
place as an educational establishment; and no one could go- 
through the magnificent library, so well ordered and reduced to 
such a system, no one could pass through the observatory, so 
splendidly appointed, without coming to this conclusion. He 
believed that a course of study in the College was calculated to fit 
a man for anything he might undertake in afber-life. He was 
glad the members had visited a place which would contribute to 
their knowledge in so eminent a degree. 

The President said he should like to amend the resolution by 
adding the name of Father Pinnington. He heartily endorsed all 
tiiat had been said about Mr. Miles ; and he had a resolution on 
his paper which he thought would meet the case. 

Mr. Miles suggested that the name of Father Hartell, ot 
Clitheroe, should eJso be included in the resolution. 

These amendments having been made, the motion was unani- 
mously agreed to. 

PEESIDENT'S ADDBESS. 

The President then isaid : Let me congratulate you upon your 
visit to the beautifal valley of the Eibble. I am sure our long^ 
talked of visit to these parts having now taken place has . afforded 
us a considerable amount of satisfaction and enjoyment in every 
way. To those who are of an antiquarian turn of mind, the place 
is rich in historical lore. To engineers, and professional men 
generally, it has much to recommend it in point of interest ; and I 
am sure I am only echoing the views of the members of the Insti- 
tution when I say that we could scarcely have selected a locality 
in which there are more of the beauties of Nature, or one which 
is calculated to give us such an immense amount of satisfaction. 

I see the item "Introductory Bemarks of the President" on 
the programme of business to-day. It is not a great deal that I 
have to say to you; but some extraordinary things have passed and 
come about since we had our meeting at Bamsley. That gatherings 
was more marked by conviviality than by business qualifications ; 
and it is as well that we should at times, I think, set aside, for a 
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fihort period at anv rate, strictly technioal matters, and enjoy our- 
selves as we did tnere, revelling in the beauties of Nature. But 
since the last meeting the '* douds that lowered upon our house ** 
at that time have burst ; and we have to deplore a very heavy and 
serious fall in the value of secondary products. These, I fear, are 
anxious times for gas companies ; and though the reduction in tar 
is heavy, it is very questionable whether it has yet reached the 
bottom. Some time ago slipshod scientists, and other would-bo 
teachers, {>rofessed that the time was coming when gas engineers 
would distil coal for the sake of the residual products ; and that 
what we had treated in the past, and still treat as the primary pro- 
duct — ^viz., gas — ^was to be absolutely given away, and the dividend 
made out of the sale of residuals. Anticipations of this kind were 
indulged in by men very high in scientific rank; and the un- 
thinking and unreasoning public and agitators, who are only too^ 
^lad to catch at a hint of this description in order to harass the 
mdustry in which we are intwested, pointed to us as a class who 
were not making the most of our advantages, and who were main- 
taining high prices for gas in order that we might get bloated divi- 
dends for our shareholders. Well, the inititJ price of gas was 
reduced, and in many instances to too low a point to meet the 
altered circumstances of the case, and consequently has had to be 
increased. All the anticipations as to residuals paying the whole 
cost of manufacture have, by the stem and irresistible logic of fact, 
** melted into thin air " like '* the baseless fabric of a vision ; " and 
we are confronted to-day by the prospect that it is not improbable 
that tar as a secondary product will be about of the same value as it 
was in the early days of gas making. At any rate, there does not 
appear to be a new market for tar. It may be possible that science 
will find out some more derivatives, which may resuscitate the 
industry. Let us hope that it will do so. We being practical 
men and utilitarians, do not mourn as those without hope. We 
firmly believe that our industry is destined to be prosperous, 
and to play an important part in the social and other economy 
of this country. We wish and hope that tar will revive ;. 
but it would be presumptuous for us to hope and wish, and call 
xipon the gods, uiiLess we put our shoulder to the wheel, in order to 
bring about what we desure. There are very many uses to which 
tar can be put, and to which it is not yet applied. To relieve the 
congestion of the market appears to be the thing most desired at 
the present time. Therefore tar is being largely employed in place 
of coke for fuel ; and this undoubtedly shoiSd relieve the conges- 
tion to some extent. There are plenty of other uses, however, to 
which it may be put — such as mixing with ashes to make asphalte 
for footways and garden paths, and with broken stone for 
macadamized roads, painting fences, and lots of things which an 
enlightened public do not seem to be aware of; and if you have 
not already done so, I would recommend you to make the uses of 
tar more widely known among your neighbours. If this is done, 
I think we shall overcome the difficulty which confronts us at the 
present time. I am very glad to know that coke holds its place 
amongst secondary products; but whether it will continue to 
command the same value if a large quantity is thrown upon the 
market by the burning of tar, is a matter open to some question. 
At any rate -coke up to the present seems to hold its own, and to 
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l)ecome more and more in use as a &vonrite fael for purposes for 
which in the past it has been neglected. Sulphate too appears to 
have arrested its downward tendency ; and altogether we must not 
despair as those without hope, bat continue to work hard, and 
endeavour to educate the public into the use of the articles we 
have for sale, for by so doing we shall create local markets, and 
be to a large extent independent of the export trade. The down- 
ward course of sulphate tnis Institution may claim some credit for 
having checked, inasmuch as the proposals emanating from it have 
been ^opted by the traders ; and a urmer tone has resulted. 

I do not think I have anything more to say upon this matter. You 
are all anxious to thrash out Mr. Veevers's paper, the discussion on 
which was postponed on a former occasion. I therefore close my 
remarks by assuring you how glad I am to meet you in the valley 
of the Bibble and in the ancient borough of Glitheroe — a borough 
which has played an important part in history, which has gone 
through wars in the past, and borne more than its fair share in the 
battles of this country. It is a remarkable fact that it has in its 
immediate neighbourhood, at Btonyhurst, a gas-works in which 
was effected a new departure in the purification of gas. The honour 
has been disputed with another part of the country — viz., Warwick- 
shire ; but, at any rate, if Stonyhurst was not the very first, it was 
one of the first places in which the process of dry lime purification 
was adopted. 



Discussion on Mb. Yeevebs*s Papsb on " Mains and Sebvigbs.** 

The next business on the agenda was the discussion of Mr, 
Harrison Yeevers's paper entitled ** Notes on Mains and Services,*' 
which was read at the annual meeting of the Institution on the 
"^Sth of February (see amte, p. 48). 

The Pbesident expressed his hope that members would be as 
brief as possible, consistent with giving clear expressions of their 
views; and that their observations would, so far as was practicable, 
be confined within the limit of the matters named in the paper. 

Mr. I. Gabb (Widnes) said he considered that this was a very 
bad time to commence a discussion upon a debateable subject. 
After having spent such an enjoyable day, and got into such a 
pleasant humour, it was very difficult indeed to feel in an antago- 
nistic mood. At the outset he should like to say that with Mr. 
Yeevers's remarks on main laying he almost entirely agreed. He 
thought the suggestion of having a separate main under each foot- 
way in a street was a very good one, and had many advantages over 
the plan of laying a single main down the roadway. Mr. Yeev^rs 
in his paper alluded to one of the disadvsuitages of the latter 
method — viz., that the main might be firactured by a steam-roller 
or heavy vehicle passing over it. This appeared to him (Mr. Carr) 
to be rather an important matter. Many of them had mains in 
roadways which they could not take out ; and they constantly read 
of the litigation going on between the various Yestries and the Gas 
Companies in the Metropolis. It occurred to him that in the sug- 
gestion of Mr. Yeevers might be the cure for all tl^s. Nearly eveiy 
main in Widnes was under the roadways ; and they had a steam- 
roller there, but not a single case of fracture had ta^en place. Sle 
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believed the cause of mams being broken in this way was to be 
fomid in the weight of the roller. The one at Widnes weighed 
10 tons ; and he was told that it did its work as economically and 
as well as a heavier one woald. His advice, therefore, to gas 
managers who were threatened with the advent of one of these 
machines was that they should try to get the authorities to pur- 
chase a light one. It should not exceed 10 tons ; and if it was as 
heavy as 15 tons, there would certainly be trouble. Coming now 
to Mr. Veevers's remarks on services, he must say at once that he« 
did not, for several reasons, agree with him. He found in the first 
place that Mr. Yeevers made an estimate of the comparative cost 
of wrought -iron and lead services, which was a most unfair one. 
In the paper there was an illustration (fig. 2) of a long iron service,. 
which was, in his opinion, based on an unsound idea. It might 
have been carried out in some few places in the past ; but he did 
not suppose that anybody put such an idea into practice now. 
There was an opening and two joints at the connection of the 
service-pipe with the main, which was more than was necessary, 
though, of course, the expense of it all was included in the estimate 
of the cost of the wrought-iron service. If they referred to fig. 8, 
they would find quite a different connection. Mr. Yeevers spoke of 
the way of carrying the service outside the building ; but he (Mr. 
Carr) believed he was perfectly right in saying that no one carried 
a service outside a bmlding except for some special convenience,, 
and it would not be possible with lead piping. Well, when Mr. 
Yeevers sketched his idea of laying a lead service, he did not con- 
nect it at the top of the main and take a turn half way round it ;. 
but he went to tne nearest point, as he (Mr. Carr) presumed anyone 
would do in laying an iron serviise. Ttiere were Lther objeoLns 
to lead services which he need not touch upon ; for he had no doubt 
that other gentlemen would take them up. 

Mr. W. W. Hutchinson (Bamsley) said it appeared to him that 
lead services had one or two advantages. Mr. Yeevers in his 
paper pointed out the main one, which was that the capital sunk 
mlead services was, to a great extent, recoverable. He told them 
that about 75 per cent, of the first cost could be obtained for the 
old lead services; and this was a very different thing to what 
occurred in the matter of wrought-iron services, which were not 
worth taking out of the ground. There was also the advantage of 
less joints in the lead, than the iron service. But the disad- 
vantages seemed to him, in his own particular case, to outweigh 
the advantages. To give effect to the leaden service system, it 
appeared to him that they would require to extend the plan of 
laying the mains under both footways. If this were done, it 
would do away with some of the disadvantages. For instance, if 
they simply replaced their services of iron by lead, they would 
need wooden supports in the case of long lengths; but there 
would be the disadvantage of the pipes being occasionally crushed 
by steam-rollers, such as the one used by the Corporation of 
Bamsley. Then there was the trouble of water settling in lead 
services ; and the danger of breakage, when other pipes were being 
searched for. Fraudulent connections were also very much facili- 
tated when lead service-pipes were used. Another point was how to 
make a ready distinction between water and gas pipes. Water 
services were, of course, always of lead; and how would they 
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distingiuBh between a gas and a water pipe 7 There was also the 
^nestion of the settlement of the grouna caused by sewerage opera- 
tions, which was a source of much trouble, especially when the 
openings were improperly filled in. 

Mr. T. Newbiogino (Manchester) also agreed with the plan 
followed by Mr. Veevers, of laying a main under the footpath on 
^ach side of the street, provided the thoroughfeure was a wide one — 
say over twelve or fourteen yards wide — and especially when the 
carriage-way was laid in concrete, and the setts bound by asphalte, 
and also where the road traffic was heavy. But they must not, he 
said, be led to give their adhesion to this proposal without due con- 
sideration. Discrimination should always be exercised ; and in the 
-ordinary streets of a town, which were oy feir in the majority, and 
in the smaller towns and country districts, where the traffic was 
"Comparatively light, he could not recommend the adoption of the 
practice of invariably, or even of generally, laying two mains. The 
additional heavy cost of the two mains, if universally adopted, 
would be enormous, and would not, in his opinion, be compensated 
for by the reduced cost obtained by shortening the service-pipes, 
nor in the lower leakage. There was one point that was worth 
calling attention to in connection with this subject, and it was 
this : Where the footpath was narrow, a main laid under it was 
apt to be placed dangerously near to the foundation of the buildings ; 
and in case of a fracture, or a drawn joint, causing leakage, the gas 
was liable to find its way through the somewhat rough and open 
foundation work of which many dwelling-houses and other structures 
were composed, and thus there was considerable danger of ezplo^ 
sion. He thought it an excellent plan to have all the branches on a 
line of mains of the same diameter as the main itself, and made in 
the way described by Mr. Veevers, with a flanged outlet. Indeed, 
there did not appear to him to be any objection to it whatever ; but 
-everything to recommend it. On the question of avoiding coating 
the inside of mains, he also concurred with the author of the paper. 
It was superfluous expense to begin with ; and was, for the reasons 
given, a positive evil besides. In the matter of services — especially 
of short services — Mr. Veevers made out a good case in favour of 
lead ; but where the service was a lengthy one (and the majority 
were such — ^larger at least than was shown by Mr. Veevers), he 
preferred the iron pipe, and especially if laid in a trough, and 
embedded in a mixture of tar and asphalte. A lead pipe was liable 
to be crushed and flattened, and its bore consequently diminished, 
in passing through the wall of a building, and in the subsequent 
blocking of the hole, unless the greatest care was exercised. It 
would also be seen from Mr. Veevers's illustration (fig. 3) that if 
the leaden service-pipe was to be conveyed through the wall of 
the building in the manner shown, a much larger opening would 
be required than with an iron pipe. In one case three bricks in 
depth would have to be taken out ; while in the other one brick 
would suffice. Mr. Veevers had omitted to take these facts into 
account in estimating the cost. It seemed a perfectly easy and 
simple matter on paper ; but when one came to place &e service- 
pipe in the way indicated, the difficulty was considerable, and 
workmen did not always take the trouble to do exactly as the 
manager could wish. It should not be overlooked, too, that in 
«ome soils, lead piping was more subject to oxidation than iron. 
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"He had known in bis experience lead pipes eaten through from the 
outside within the brief period of six months. Here, again, in the 
matter of the class of service-pipes, discrimination was needed ; and 
it was not wise to be bound to a hard-and-£Eist rule. He could not 
help remarking on the greatly-diminished leakage or unaccounted- 
for gas in these days, as compared with what it was 16 to 25 years 
back. This pleasant state of things was due to various causes ; but 
the principal factor which had tended to reduced leakage was, he 
believed, the greater attention and vigilance that was now exer- 
•cised by gas managers in the laying and jointing of mains and 
service-pipes. He considered, with other speakers, that they were 
much indebted to Mr. Yeevers for introducmg this important sub- 
ject in the paper he had read to them. Matters of this kind could 
not be too frequently discussed; and although they might not 
always have much to say that was strikingly original, yet in a 
discussion by practical men — as they all were — new ideas were 
often evolved and suggested, the knowledge of old facts that had 
lapsed from their minds was revived, whilst the most elementary 
hints were useful to many members, especially young ones, so that 
the result was good and beneficial all round. 

Mr. W. Miles (Clitheroe) was sorry he did not hear Mr. Veevers 
xead his paper, and had not seen much of it before that evening ; 
but it struck him very forcibly from the experience he had had 
that it was very desirable that two mains should be laid in every 
town. In Clitheroe they had had many broken pipes, owing to the 
xise of the steam-roller. [Mr. I. Gabb : What is the weight ?] It 
weighed 15 tons ; and not only mains, but also service-pipes laid 
Across the streets had been broken. He had, frirther, found a 
^eat many service-pipes across the street moved upwards and 
■downwards, which sdlowed water to enter, and caused the gas to 
'^ jump." In all cases where the mains were laid under the foot- 
paths or near the channels, they had no trouble with '* jumping" 
gas. With respect to the decay of service-pipes, he found, from 
his own experience, that this did not take place in certain soUs. 
In the neighbourhood of Lowmoor, a village supplied from the 
Clitheroe works, they could not get a pipe to last more than five 
or six years. It did not lose gas until . the earth was disturbed : 
T>ut when it was they heard frequent complaints of the escape of 
gas, and on being bared, the pipe was found to be full of holes. In 
this case it did not matter whether the pipes were of lead or iron ; 
while in the borough of Clitheroe pipes laid for the same period 
were as good as new. There were pipes which he put down some 
^ years ago, or close upon it ; and they looked almost as good now 
as when laid. He was, he might say, very much surprised to read 
some of the accounts of the small quantity of unaccounted-for gas 
in different places. He read the other day of one gas-works where 
the loss was only 1^ per cent. How they could manage this was a 
mystery to him. He had been in the habit for several years of 
having the dry meters in the district periodically examined (say 
overy three years) ; and he found that some which had been work- 
ing for three to five years were losing 10 to 15 per cent. 

Mr. NEWBiaoiNG : Are they not wet meters ? 

Mr. Miles said he referred only to dry meters ; and how any 
manager who was using them could show so small an amount of 
leakage as in some of the cases he had alluded to puzzled him, and 
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he really could not nnderstand it. As Mr. Newbig^g had observed^ 
it was very desirable that these things should be periodically dis- 
cussed. It behoved every gas manager to be up and doing. They 
all knew that they had two very formidable opponents to deal with* 
In Glitheroe they had, he should think, not more than one-third of 
the population consumers of gas — the remainder burnt oil; and 
this, notwithstanding that the gas-works belonged to the Corpora- 
tion, and therefore to the ratepayers. They could not, however, 
educate the inhabitants to this fact ; and as a consequence, they 
had to suffer. 

Mr. C. Elliott (Leyland) looked upon Mr. Yeevers's paper as a 
very practical one ; and the discussion upon it had resolved itselT 
in his opinion into a question of experience. His experience had 
long since convinced him of the advantage of iron services ; and he 
could not help thinking that if the members looked at the illustra- 
tions given in the paper, they would come to the conclusion that 
the iron service was the neatest job. Certainly, in his opinion, it 
contained the neatest workmanship. The advantage of iron services- 
over leaden ones was, he thought, considerable in several ways. In 
the first place, they had a rigidity in the former which conveyed 
the condensation ; while the latter were apt to sag and sink, and 
required bolstering up, which caused a great amount of trouble. 
Then, as Mr. Newbigging had pointed out, to carry a lead service- 
through a wall involved more labour ; and in the end made a very 
poor job. Another objection was that with lead services, the leak- 
age was apt to be contmued along the pipe into the building, which 
led to greater danger of explosions; and there was the further 
point that damage might be done to the service-pipe by carelessness 
in turning off the gas at the meter-tap. 

Mr. T. MooBE (Macclesfield) ccmsidered it impossible to over- 
estimate the importance of good sound and ef&cient distributing^ 
plant. He had had a good deal of experience of both lead and iron 
services ; the former being used in a district where iron could not 
live. He found that the cost of lead service-pipes was slightly in 
excess of iron ones. A great deal had been said about the details 
of the illustrations to the paper ; but he took it that these were 
simply meant to show the main points of the argument, and thai- 
Mr. Yeevers did not bind himself to strictly abide by them. Still, 
an additional joint or two might be used with advantage when the- 
ground was new ; and as a rule he should himself pre^r to drill a 
main at the top rather than at the side. He foxmd in practice that 
in some cases lead services became perforated firom the outside ; 
and this took place not only in the ground, but sometimes in the 
walls too. He did not know whether this was due to the bricks or 
the mortar ; but it was a fact that in some instances the lead did 
not last long. He knew a case now in which the whole of the 
nature of the lead had been taken out at the point where it 
passed through a particular wall. There was a matter which had 
not been mentioned in the discussion of the paper, though it was 
one of importance in connection with maias and services ; and it 
was that they should have good workmen and good tools. In 
travelling about, he often saw men engaged in laying both gas and 
water services who hardly seemed fit for the work. When they 
remembered the trouble of drilling a cast-iron main under dif&cult 
circumstances, it seemed to him that they should entrust it to- 



MANGHESTEB INSTITUTION. 177 

a skilled man rather than to one who was little better than a 
labourer. A main and service layer should be a good mechanic, 
and be famished with proper materials and tools ; and his work 
should be considered of a high class, and not of a secondary nature 
which almost anyone could do. He thought it very important to 
a gas manager that his workmen outside should be thoroughly 
competent — able to drill a straight hole, put a good thread in, and 
make an efficient job throughout. 

Mr. T. DuxBUBY (Darwen) said that in his town the Corpora- 
tion had a 16-ton steam-roller, which had caused him a good deal 
of trouble, and done a lot of damage to the mains and services. 
He was greatly opposed to its being purchased ; and in the first 
year of its use, his leakage jumped up 6 per cent. — ^from 9 per 
cent, to 15 per cent. His practice was to carr^ a 4-inch or 6-inch 
main along one side of the street, and a 2-moh subsidiary main 
along the other ; so that it was only at the crossings, or in the prin- 
cipal streets where there were large mains, that they had them in 
the roadway. They used all lead services ; and, except in some few 
instances where the ground had been filled up with refuse or engine 
ashes firom the paper-mills, they lasted exceedingly well. In a few 
oases where the refase from the mills had« been tipped, they found 
that neither wrought-iron nor lead services would last. They put a 
1-inch slab under each service ; but it was only a short distance in 
most cases firom the main to the houses. The services were laid on 
the principle which Mr. Yeevers suggested in his paper. They did 
not nnd much difficulty in distinguishing between the water and 
gas service-pipes, which usually entered the houses i at different 
points ; the water service being at the end of a row or houses, and 
that for the gas at the fi:ont, near the door, or underneath the 
window of each house. He was very much obliged to Mr. Yeevera 
for bringing this subject forward ; because the paper was calculated 
to make them all think of the importance of looking afber their 
service-pipes. 

Mr. MooBE wished to add that he never used common gas tubing 
for unmeasured gas. The piping was all speoiall^r made for the 
services, and was tested. He paid a little more for it ; but he waa 
sure this was wiser than using inferior tubing for services. 

The Fbesident remarked that one or two points had been 
omitted in the very excellent discussion they had had. Steam- 
rollers had been mentioned ; but not the equally great nuisance 
caused by traction engines, which did an immense amount of 
damage to gas and water pipes and mains, to drains and sewers, 
and to other valuable property undemeatii the surface of roadff. 
He hoped the time was coming when Parliament would turn ita 
attention to the necessity of controlling these engines, and limiting 
the weight of steam-rollers. Another point was that all gas-service 
pipes should be laid at such a depth as to be in a zone of equal tem- 
perature as nearly as possible all the year round, so as to minimize 
expansion and contraction. Therefore, services should be placed 
at a much greater depth than they usually were. Lead pipes, if 
used at all, should be laid in wooden boxes. In his district they 
used both kinds. The thin iron service^pipes, however, had been 
abandoned ; and he should no more think of putting such flimsy 
material in the ground than of putting in a piece of paper. Steam 
piping was what he used when iron was employed. Some mortars 

N 
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and also some soils — soils containizig engine ashes, with pyrites 
and solphnr — ^were very destructive to lead piping. They foond 
this to he the ease in many parts of the comit^ ; and it was an 
additional reason why, if lead were used, it should he protected by 
a wooden casing, or something of the kind. One of the spenders 
alluded to Mr. Yeevers as introducing this question to them for tiie 
first time. It was not the first time that the question had been 
discussed. Mr. Chew gave them a paper on the subject when they 
visited Bamsley some ^ears ago ; and it was discussed at &at 
meeting. He (the President) must not be understood to be com- 
plaining, however, for he agreed with the observation previously 
made that it was desirable these things should be reconsidered 
after a lapse of time ; and he thought Mr. Yeevers had acted very 
wisely in bringing it before them again. 

Mr. Veevebs said he was bound, by considerations of the time 
at their disposal, to be as brief as he possibly could in his reply to 
the various speakers ; and he should only allude to the more impor- 
tant points raised. In the first place he must say that he had 
been m a high state of nervousness as to what Mr. Isaac Garr 
would have to say on the subject; for he threatened when the 

Eaper was read to come and " have it out *' with him. However, 
e had had only a gentle tap with velvet, instead of a blow with a 
mallet; and he was exceedingly pleased with the kind way in 
which Mr. Garr had spoken on the matter. As to the difference 
in cost between lead and iron services, he had only to say that when 
he came to consider the subject, he took the actual cost of the lead 
and the iron pipes from the books in the Dukinfield Gas Depart- 
ment. For some time they had been using iron services ; but he 
abandoned the practice, as he could stand it no longer. They had 
continual complaints of escapes of gas ; and pipes were brought in 
corroded away and full of holes. Well, as he had said, the actual cost 
of laying iron and lead services was taken from the books ; so tiiat 
his figures were the actual bond fide cost, and not estimates. When 
iron was used, it was ordinary iron tubing ; so that if steam piping was 
employed it would very much exceed the figure he had put down 
as itie cost of the iron. As to the laying of services in the way he 
had described, it would be found to be almost the universal custom 
in Manchester. He did not think there was very much difference 
in the cost of passing the one or the other through the wall. Mr. 
Garr said he had put more joints to the iron piping than was neces- 
sary ; but if he admitted wis, and allowed two joints to be taken 
off, it still left eight for the iron service, as against three for lead, 
which was a very important matter in avoiding leakage. As to 
the remarks of Mr. Newbigging, he did not mean to say that they 
should always lav the mains on each side of the road. But on the 
broad principle he should lean to this course, because there were 
80 many reasons for taking up the road for sewerage and water 
operations ; and there was also the laying down of good roads, and 
so on, that speaking generally, he should say the lesser evU was to 
put mains in the footpaths on either side. As to their being near 
the house, he never in his whole experience found more th^ one 
ease in which an escape of gas was caused by laying the mains in 
this way ; and in this instance it was owing to a drain running 
under the service. Even if they had well-made roads (such as most 
of them now were) and the gas escaped, it was almost sure to get 
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into the houses. He found that the mains were, as a rule, crushed 
very little indeed ; and as for water getting into the services, he 
did not remember a single case of the kind in Dukinfield. If he 
had an extra long length of service-pipe to lay with very little 
fall, he should then, as Mr. Duxbury did, put a slab under it ; the 
pipe could not slip sideways. But he should not adopt the system 
m vogue at Sheffield, where the services were laid in a triangular 
box, as though they would do so. Lead services did not require 
so much setting up as Mr. Elliott seemed to imagine. If they had 
the main under the footpath, there was not the same length of 
service required; and there was little danger of sagging. Mr. 
Newbigging mentioned an instancy in which lead services had 
rotted aiter six months' use. He should like to know what in this 
case would have been the result with uron pipes. 

Mr. Newbiooing said the character of the ground had a special 
action upon lead. It was a yellow clayey soil. 

Mr. VsEVEBS said if this was the case it would be very interest- 
ing to know what was the nature of the soil chemically, and to try 
the experiment with both iron and lead. 

Mr. NEWBiaaiNa remarked that he got rid of the lead services, 
and tried iron ones ; and he had no more trouble. 

Mr. Yeevebs asked how often a case of this kind occurred. He 
would be bound to say that they found four or five times the 
number of cases in which iron was affected in this way to one in 
which lead was so affected. In conclusion, he thanked the various 
speakers for their kind expressions of approval. 

Mr. MooBE said he should like to second the vote of thanks to 
Mr. Yeevers which he understood Mr. Garr to have moved. 

The Pbesident said that at the meeting at which the paper was 
read a formal vote of thanks was passed to Mr. Yeevers ; and Mr. 
•Oarr's motion was therefore out of order. 



The Pbesident then moved a vote of thanks to Mr. Miles for 
the trouble, attention, and care he had bestowed with a view to 
make the meeting a success. 

Mr. Newbigging seconded the motion, which was supported by 
Mr. Yeevebs and carried unanimously. 

Mr. Miles acknowledged the compliment, and the proceedings 
terminated. 
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SOUTH-WEST OF ENGLAND 

ASSOCIATION. 

HAT.F-YBABLY MEETING, SEPT. 14. 

This Meeting was held at the Boyal Hotel, Bristol. The fore- 
noon was occupied by informal visits to the Stapleton Boad and 
other stations of the Bristol United Gaslight Company, to the 
University College, and to the Merchant Venturers' School, all of 
which were courteously thrown open to the members. 

Business commenced at one o'clock — Mr. G. Gabnett, M. Inst. 
C.E., of Byde, the President, in the chair. 

The President, in opening the proceedings, said he felt great 
pleasure in welcoming those present on the occasion of their visit to 
the ancient city of the West ; and he congratulated them on the 
fact that the list of members had suffered no diminution by death 
during the year, or by reason of anyone losing interest in l^e 
Association. It now numbered 65 members, exclusive of those 
whose names would be submitted to the meeting in due course that 
day. He reminded the meeting that the President was not expected 
to deliver an address at the autumn meeting. He had disposed of" 
that difficulty in March ; and he took the present to be a meeting 
of a strictly business character. He was sure that the matters to 
be introduced by Mr. W* Osmond and Mr. H. G. Crowe would 
prove interesting, and bring about good discussions ; and therefore 
it was needless for him to occupy time in noticing them. The 
question as to extending the district of the Association to include 
South Wales, would also be brought before them. He was certain 
it would receive the hearty sympathy of every member present ;. 
and he had no doubt there would be an interesting discussion on 
the point. It simply remained for him to start business at once, 
knowing there was much to do ; and he hoped all present would 

i'oin freely in the discussions, feeling quite sure that they would 
lave a fair and friendly hearing. Before commencing, he would 
like to acknowledge the kindness of Mr. W. Fiddes, of the Bristol 
United Gaslight Company ; Mr. Coomber, Principal of the Mer- 
chant Venturers' School ; Professor Bamsey and Mr. Stock, 6f the 
University College ; and Dr. Fryer, who had freely assisted the 
Committee, and would have been present if possible. 

The HoNORABT Secbetaby and Tbeasubeb (Mr. N. H. Hum- 
phrys, F.C.S., Assoc. M. Inst. C.E.) having read the notice con- 
vening the meeting, the minutes of the last meeting were, on the 
motion of Mr. T. W. B. White, (Sherborne), seconded by Mr. S. W. 
DuBKiN (Southampton), taken as read. 
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The HoNORABT Segbetabt next presented the following abstract 
of the aceoxints : — 

Statement of Cash Accowntfor the Yea/r ended Aug, 81, 1886. 

If embers' snbsoriptions — 
1 for year 1882 . 



3 
4 
5 
20 
6 



I) 

I) 
I) 



1888 
1884 
1886 
1886 
1887 



£ 

1 
2 
2 



s. 
10 
11 
2 
12 



10 10 
8 8 



Balanoe from last accoimt 12 17 



d. 
6 
6 

6 


8 



£83 7 2 



& s. d. 
Stationery, printing, &o. . 12 19 1 
Secretary's expenses ..370 

S^mps 2 11 

Carriage of parcels, tele- 
grams, &c 10 6 



Balanoe in hand 



. 14 9 8 
Jg33 7 2 



On the motion of Mr. T. Habdice (Salisbury), seconded by 
Mr. H. G. Geo WE (Wellington), the accounts were unanimously 
adopted. 

Mr. J. Lowe (Weymouth) moved that the members of the 
Committee be allowed their railway fares when they attended special 
Committee meetings other than those held on the day of the half- 
yearly meetings. 

Mr. A. Thomas (Cowes) seconded the proposal, and it was 
unanimously carried. 

The election of officers for the ensuing year was then proceeded 
with. Mr. S. W. Durkin and Mr. J. H. Lyon, of Cosham, volun- 
teered to act as Scrutineers ; and having examined the voting papers, 
•they announced the result to be as follows : — 

President, — Mr. W. A. Padfield, of Exeter. 

Vice-President, — Mr. W. Osmond, of Dorchester. 

Members of Committee. — Mr. A. V. Daniel, of Portishead ; Mr. 
S. W. Durkin, of Southampton; and Mr. W. Higgs, of 
Basingstoke. 

Honora/ry Secretary a/nd Treaswrer, — Mr. N. H. Humphrys. 

Auditor, — Mr. H. Sainsbury, of Trowbridge. 

Mr. Fadfield and Mr. Osmond having respectively expressed their 
appreciation of the compliment offered to them by the members, 
and a desire to do all in their power for the advancement of the 
Association, 

The Pbesioent proposed that the following gentlemen, whose 
appHcations had been unanimously approved in Committee, be 
elected members of the Association : — 



Mr. W. Davis 
F. C. Taylor 
W. A. Walker 



»> 






Gas-Works, Poole. 

Shanklin. 
Worthing. 

Mr. Padfield seconded the proposition; and it was carried 
7iem,con. 

The President next invited suggestions as to the place of next 
meeting. 

Mr. Habdice moved, and Mr. H. Cocket (Frome) seconded, 
-that it be held at Southampton ; and no other proposal being made, 
the motion was put to the meeting and carried unanimously. 
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The Pbxbibsnt called upon Mr. Osmond to read his paper on 
purification, remarldng that, nnder present oiromnstances, it was a 
very important subject. They had to suffer a heavy £bI1 in the 
value of residuals ; and it was really necessary to many of them to 
take up all parts of gas manufacture heartily, steadily, and firmly, 
in order to ormg about economy. Purification of gas was still, to 
some extent, in its infiuiov. Mr. Osmond had been working dili- 
gently with his new purifiers ; and the promised " Notes " could 
not £ul to be of value. 

Mr. Osmond then read his paper, as follows : — 

A FEW NOTES ON PUBIFIOATION. 

In venturing to redeem the promise I gave to the President on 
the occasion of our meeting at Exeter in the autumn of last year, 
to read a paper on the working of some new purifiers which had 
just been erected at the works of the Dorchester Qas Company, 
allow me to say it is with some amount of dif&dence on the one 
hand, and pleasure on the other, that I offer for your acceptance, 
and in as few words as possible, some of the results of the work 
done by large purifiers m a small gas-works making under 80 
million cubic feet per annum. 

Clegg, in the tlurd edition of his *' Treatise on the Manufacture 
and Distribution of Goal Oas ** (p. 209), says : " In large gas-works 
purifiers 12 feet square are commonly used ; and in some, such as 
the Chartered Gas Company's works in Westminster, the purifiers 
are 18 feet square." This was written nearly half a century ago. 
We have made some rapid strides in gas manufacture and purifica- 
tion since then ; still purification, it is said, is yet in its infancy. 

I may here state that during the year 1885 the gas produced at 
Dorchester was under 27 miUions ; and up to June of that year, 
our purifying plant consisted of two punfers 16 ft. by 18 ft. by 4 ft. 
deep, which were used for oxide of uron, and two purifiers 8 feet 
square and 4 feet deep, for lime. I found that during our heaviest 
make, in the short dark days of winter, one of the oxide purifiers 
required changing every 10 or 14 days ; and this in a smaU works, 
with a limited staff, was a source of anxiety to me. The space, too 
at disposal for revivification of the oxide was uncomfortably small. 
In the early part of last year, I induced myDurectors to consent to 
the enlargement of the purifying plant, by the erection of threo 
purifiers, 20 ft. by 16 ft. by 4 ft. 6 in. deep, with 12-inch connections 
and centre- valve, so that each purifier could be worked separately 
or the lot together, making either vessel No. 1, and thus ensuring 
the whole of the plant being almost constantly in use [seefig. 18]. One 
of the old 16 ft. by 18 ft. purifiers was retained for lime ; and tms ves- 
sel has a separate valve. The first, or No. 1, purifier, was charged 
with oxide of iron (which had been in use for nearly 12 months), 
two layers of about 20 inches thick, and was turned on on the 17<li 
of July. On Sept. 4, No. 2 was charged in the same manner ; but 
with raw oxide, and was set to work. On the 18th of the same 
month, No. 8 was charged with old material, and was started. On 
the 80th of the month the lime purifier with four shelves, and 
9 inches of lime on each shelf, was turned on. You will have 
noticed that the gas was now passing through ^e three oxide puri- 
fiers, altogether through 10 feet in thickness of oxide, and 8 feet of 
lime — ^in all 18 feet of purifying material. The maximum pressure^ 
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when working into the largest gasholder, was 12 inches ; and of 
this the holder gave 6 inches, the washer 4 inches, and the purifiers, 
meter, &c., the remainder — ^tiios proving satis&ctorily that gas can 
be passed through this mass of purifying material without any 
inconvenience whatever. 

On the 1st of October, our make having reached something like 
80,000 cubic feet in the 24 hours. No. 1 purifier began to give a 
shghtly foul test ; and on Oct. 8, the test paper being quite black, I 
decided to have the vessel emptied, although Nos. 2 and 3, and the 
lime purifier, were quite clean. But as this vessel had passed nearly 




Fio. 13. — ^Valve Abbanoement fob Thbee Pubifiebs at the Dobchesteb 

Gas-Wobes. 

5 million cubic feet, I must confess I was anxious to see what state 
the oxide it contained was in; and to my surprise I found the 
material on the top shelf not thoroughly saturated. The purifier 
was refilled with raw material at our convenience, and well trodden 
around the sides, and again started on the dOth of October, now 
working as No. 3, or the last vessel. No. 2 purifier, which had 
been working as No. 1 since the 8th of the month, now showed a 
foul test ; and as the make had by this time increased to 100,000 
cubic feet in the 24 hours, it was thought that another week's work 
would thoroughly saturate the material. On the 6th of November 
it was thrown out of use ; and the oxide on the top shelf was foxmd 
to be in the same condition as in the former case — viz., not properly 
saturated. The gas passed through this purifier was 4,941,000 
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cubic feet. The vessel was recharged, and pnt to work on the 14th 
of November ; now working as No. 8, and No. 8 proper as No. 1. 
On the 1st of December this pnrifier (No. 8 proper) began to show 
a fonl test ; but it was allowed to remain until the 14th, when it 
was thrown out of action, having passed 8,135,000 cubic feet. The 
total quantity of gas passed through the three purifiers from July 
17 to Dec. 14 was 11,310,000 cubic feet ; and the cost of labour, 
emptying, and refilling, about jB2 14s. 

The experience I have gained is as follows : — (1) To have the 
oxide well trodden around the sides of the purifier, in order to 
prevent the gas slipping up the easiest way. (2) To allow not 
only the first puriner m a set of three to become thoroughly 
saturated, but half of the second one, before throwing No. 1 out of 
use. The oxide in this purifier acts as a sort of second scrubber, 
or " brasher,*' if I may be allowed the term ; and the second puri- 
fier will be found to be active for a very considerable period after 
No. 1 is foul — thus saving the third, or last vessel. I may here 
state that the No. 1 purifier, which was turned on on the 8t3th of 
October, was thrown out of use on the 1st of February. The total ! 

quantity of gas it passed was 10,210,000 cubic feet, or nearly as ! 

much as I had passed through the three previous changes ; and of 
this quantity 5,460,000 feet was gas direct from the washer. 

The foregoing is practically the few notes I had prepared for our 
meeting at Eyde in March last. Since then, however, I have gone 
a step farther, and allowed the second vessel in the set to become 
foul before emptying the first, or No. 1. I find, on reference 
to my notes, that my next change of purifiers was on the 26th of 
March ; and the quantity of gas passed through this vessel was 
13,300,000 cubic feet. No 3 purifier, now working as No. 1, ran 
on until the 19th of July, when it was thrown out of use, having 
passed altogether 14,861,000 cubic feet. You will have observed 
that during the past 14 months, with a make of over 30 millions, 
I have only had a change of purifiers six times. 

In conclusion, I have in the remarks I have made given you my 
experience in the use of large purifiers. I am sensible of my short- 
comings, and rely on your forbearance ; and it is with confidence 
that I recommend to the members of this Association, especially 
those whose make of gas, like my own, is under 30 millions per 
annum, and are thinking of enlarging their purifying plant, the 
desirability of large purifiers. Let the gas pass slowly through the 
purifying material, as this is, to my mind, the secret of cheap and 
efficient purification. The extra cost is little compared to the 
advantages gained. The economy of labour is striking ; whilst the 
comfort is only known to those managers who, like myself, have 
large purifiers. 

Discussion. 

Mr. W. A. Padfield (Exeter) asked whether any extension of the 
washing or scrubbing plant had been made, concurrently or subse- 
quently to the erection of the new purifiers ; because this would have 
an e£fect upon the results. 

Mr. H. Sainsburt (Trowbridge) said he had the good fortune to 
be in somewhat the same happy position as Mr. Osmond. Last 
year he extended his purifying plant to four vessels — three 16 feet 
square, and one 12 feet square, for working with oxide. The centre- 
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^alve was of the usual kind — one purifier being always shut off. 
About the middle of last January, he started Uie 12-feet box; at the 
«nd of the month one 16-feet box ; and a fortnight subsequently, a 
second. Since then 20 million cubic feet of gas had been passed 
through, and no change had been made. At present the middle 
purifier showed only a faint brown discoloration to lead paper; 
and he intended to wait until the test was quite decided oefore 
changing, as he thought that the first purifier, though giving a foul 
test, was still doing useful work. The bulk of the gas had been 
dealt with in the 12-feet box ; and he expected to go on until the 
end of October before changing. He thought that thorough washing 
■and scrubbing, and especially washing with strong liquor, assisted 
ft great deal in producing so excellent a result. He had also made 
43ome extensions of his washing and scrubbing plant at the time of 
enlarging his purifying capacity. The back pressure given by the 
purifiers was 1 to 1^ inches. 

Mr. F. F. Farsand (Byde) said that at his works he had ample 
purifying capacity. He had not changed a purifier since the 7th of 
November, 1885 ; and this when worlong with oxide that had been 
in use for six years. As had been remarked at previous meetings, 
the purifiers were filled with one layer their whole depth— 4 ft. 6 in. ; 
and one was charged last March, but had not yet been put into 
action. The first purifier was foul all the winter ; and yet even 
now it occasionally showed a clean test. No doubt air purification 
4m, situ obtained to some extent in every gas-works where the 
exhauster was worked at a vacuum. There were 50 tons of 
material in his first vessel, and 25 in the second The lime puri- 
fier was also charged in the same way as the oxide ones ; and they 
had not changed a lime purifier since February last. He considered 
that oxide containing up to 50 per cent, of sulphur was better and 
more efficacious for purifying, than new oxide. The gas was passed 
through one purifier containing oxide 4 ft. Gin. thick, two contain- 
ing 4 feet each, and one charged with 4 feet of lime ; and the pres- 
sure required to force the gas through the whole was 11-lOths. As 
to washing and scrubbing, at present they used a Good's five- 
chamber washer, the first compartment of which contained 28-oz. 
liquor; the second, 20-oz.; and the others, about 7-oz. After this 
was a scrubber, which was supplied with clean water, pumped in 
for a period of 80 minutes per diem. 

Mr. A. Thomas (Gowes) could quite endorse, from his own expe- 
riences in summer time, what had been said about the use of large 
purifiers. He was decidedly not overdone with purifying room ; 
and in the summer he noticed that each purifier passed about 
2 million cubic feet more gas than in the time of heaviest make. No 
doubt this was due to the fact that the slower the passage of the 
gas through the material, the more effectual was the action. He had 
a singular experience a few weeks previously, when a purifier which 
should have gone on for some time longer was found to be foul. 
On raising the lid, he saw it was due to the fact that the oxide had 
been watered too much. The bearing bars had sunk, and caused 
the oxide to part from the sides of the purifier ; leaving large 
fissures through which the gas escaped! without passing through 
-the material. It had been mentioned that oxide six years old was 
in use still ; and this reminded him that when he went to Gowes 
he found a heap of old oxide that had been discarded as quite spent 
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by one of his predecessors. He spread the material in the yard, 
thoroughly crushed it with a roller, had it watered, well turned 
about with the shovel, and sifted ; and after a good course of this 
treatment, it was taken to the purifying-house, and there was 
actually doing better work than me oxide which he found in use. 
This point might be commended to the consideration of those who 
foimd their oxide of iron showing signs of being spent. 

Mr. J. Lowe (Weymouth) used the old arrangement of oentre- 
yalve, by which one purifier was always out of use. Now that 

Enrifiers worked for months at a time without changing, it strud^ 
im that this was a defective system, as 88^ per cent, of the puri- 
fying capacity was laying idle during the greater part of the time. 
Mr. Osmond's plan, of having the whole plant at work, showed the 
advantages not only of avoiding this waste of purifying capacity, 
but also that the purifiers would run longer than wiUi the old 
arrangement. He thought that one result of this discussion would 
be that members, when extending their purifying plant, would take 
care to use appliances that admitted of keeping the whole of the 
plant in continuous working when desired. 

Mr. H. G. Gbowe (WeUington) observed that he was not in the 
position of having large purifying power ; but he thought it might 
not be unprofitable to speak on the need for such. At present he 
was making 200,000 cubic feet per week, and had a group of three 
purifiers, each 8 feet square, fitted with a centre- valve so arranged 
that one vessel was always out of use. He had at the present time 
to change a purifier every week, and so was afi*aid to think what 
his position would be in the winter. He intended to increase his 
purifying power as soon as possible. He had also experienced 
trouble from the gas escaping up round the sides of the purifier ; 
but now always took care to have the oxide thoroughly trodden 
down at the sides. 

Mr. 0. S. Ellery (Bath) remarked that one or two things of 
importance in connection with this question had occurred to him. 
One was, the quantity of sulphur present in the material — ^not only 
the aggregate amount, but the quantity gained at each exposure in 
the purifier. It was not so much a question of how many years the 
oxide had been in use, as of how much sulphur it had actually 
absorbed. Perhaps Mr. Farrand could inform them on this point. 
He thought that each kind of material worked differently in this 
respect. Some kinds were quite used out by the time they had 
taken up 50 per cent, of sulphur ; but others would go on for a long 
time after that. He had made careful tests, and found that each 
sort of oxide had its own age, if he might so express it. When this 
stage was reached, it was better to sell it, than to try to get more 
work firom it. Uziless the oxide increased to the extent of at least 
8 or 4 per cent, in proportion of sulphur at each exposure, it was 
evident that the cost of revivifying, emptying, and re-charging the 
purifier was not compensated for. Indeed, he had experienced 
such ; and therefore he recommended this point to the notice of the 
meeting. He also believed that it would be possible to improve 
the purification results, when one was clear as to the work 
done at each exposure. Another thing was ,the way in which 
the material was revivified. If put in the purifier before complete 
oxidation had taken place, it would obviously not last so long as it 
ought ; and care should, therefore, be taken that it was properly 
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bronght round before it was again employed. With evei^ oare, 
however, he was not so fortunate as to be able to get a punfier to 
act for six months, or more, without changing. Mr. Osmond said 
it was quite safe to work with only one clean box ; but he went 
further than that, and was satisfied to have two shelves of the last 
vessel clean. The longer the material was worked, the better ; 
because even the foulest box contained some considerable portion 
of material that had not been fully saturated. He found that by 
oontinually passing gas through the foulest purifier, it could be 
made to take up still more sulphur; and, therefore, he did not 
change until only two shelves in the last purifier remained clean. 
When buying new material, it was very necessary to be sure as to 
the proportion of moisture present, which might range from 4 or 5 
up to 60 per cent, or more. 

Mr. W. FiDDBS (Bristol) remarked that he was much cramped 
in regard to purifying area, aind was only able to use oxide at one 
of his stations ; lime being the material employed at the others. 
Some years ago he used the oxide from Westbury. To lighten it, 
however, a considerable admixture of sawdust was necessary. 
Without the latter the gas could not be passed through the puri- 
fiers ; but a sufficient quantity of sawdust proved a preventative of 
undue back pressure. This material not taking up more than 
40 per cent, of sulphur, he commenced using Irish bog ore, which 
needed no mixing with sawdust, and would absorb 60 per cent., or 
so, of sulphur. Contrary to the usual practice, he used oxide first 
and lime last. If the lime was used first, it would set so hard in 
the purifiers as to necessitate the vigorous application of picks and 
crowbars for its removal ; but when placed after the oxide, it came 
out loose and dry. The back pressure also was not so great ; and 
altogether they worked much better. He found it was a great 
advantage to have the bog ore in store for 12 or 18 months before 
using it. When this precaution was observed, as soon as they put 
it in action it commenced pturifying ; but if taken fresh, it was not 
very active during the first few exposures. The oxide took up 6 per 
cent, of sulphur, in round numbers, each time it was put into the 
vessels. But it must be remembered that his coal differed from 
that generally used in gas-works. He used several sorts, which 
yielded different quantities and qualities of gas ; but the kind that 
formed the bulk of his supply was small, and contained an enor- 
mous amount of impurity. The ihembers might have noticed at 
the Stapleton Boad station that he was obliged, to use twin furnaces 
under beds of fives ; and this was necessary because of the very 
large proportion of mineral matter or ash (which ranged from 25 to 
80 per cent.) in the coke. He had to deal with from 42 to 56 lbs. of 
sulphur and carbonic acid for every ton of coal carbonized ; whereas 
in Newcastle coal there was only 26 or 28 lbs. of impurities to take 
out. No doubt a great deal depended on the rate of velocity with 
which the gas passed through the purifiers. At Stapleton Boad he 
had sets of four purifiers, each 20 ft. by 30 ft. — three in action, and 
one off; and each set was capable of dealing with something like 
900,000 cubic feet of gas per day. They would be sufficient to 
purify double this quantity of gas from Newcastle coal. It was 
calcidated that every square foot of purifying area should deal with 
8000 cubic feet of ordinary gas per 24 hours ; but they could not 
come up to this, and required a much larger purifying area. One 



188 SOUTH-WEST OF SNOiLAND A880GXA.TI0H. 

trouble they experieneed with oxide was that when thrown oat ot 
the purifier for revivification, it was very apt to take fire. How- 
-ever thin they might spread it, there was mnoh difficulty in pre- 
venting this. It was necessary to drench it well with water; and, 
indeed, he always took care to well wet the oxide, as the more 
it was moistened — ^within proper limits, of course — ^the longer it 
lasted. 

Mr. T. W. B. White (Sherborne) remarked that he represented 
■a small works, and was pleased to add that he had ample parifpng 
accommodation. Some reference had been made to the previous 
treatment received by the gas, so he might add that he had two large 
scrabbers, and no washer. The first one was supplied continuously 
with strong liquor ; and pure wator was pumpea mto the second at 
intervals. They were packed with wide boards, and also with 
pebbles, graduating in size £rom that of eggs at the bottom to fine 
gravel at the top. Some years ago it became a question as to what 
they were to do with respect to purifying. The area of the vessels 
was BO small that they could not get on without taking to lime and 
discarding oxide, which would entail great expenditure. The puri- 
fiers then in use were four in number, each vessel 8 feet square. He 
■applied to his Directors for two additional large purifiers to be used 
with oxide ; and these were erected in due course. The comfort and 
•economy in working were very marked, as compared with the old 
purifiers. The oxide had now been continuously in use for eight 
years; and yet the last purifier turned off had passed 7 million 
<mbic feet of gas. He not only trod the oxide well down round at the 
sides of the purifier, but also arched it on the top layer, to conform 
to the cover of the purifier; and this was found to make the 
material more effective: The method for preparing lime was to 
get it to such a consistency that it would stick together when 
squeezed ; and he applied this rule to oxide with exceUent resulto. 
He had the oxide carefully mixed and well watered; giving it a 
final sprinkle after it was placed in the purifier. The vessels were 
4 ft. 6 in. deep ; and the material was put in two layers. Some- 
times only two purifiers were changed in a year ; and there was a 
very large reduction in the cost of working. So he would advise 
all who were extending their purifying plant to go in for something 
worth having. 

Mr. S. W. DuBEiN (Southampton) observed that he claimed no 
special superiority for his purifying apparatus, though he had 
endeavoured, like others, to arrive at the best method of working. 
First, strong liquor was used in a washer ; and he might say inci- 
dentally that this part of the plant would shortly be supplemented 
l)y the addition of a rotary scrubber. Subsequently, clean water was 
used in a scrubber. Then the gas proceeded to the lime purifiers, 
and afterwards to those containing oxide. The lime was used to 
remove carbonic acid, some sulphuretted hydrogen, and also to 
get rid of the sulphur compounds. He had had a curious esroerience 
with the oxide purifiers. The gas went forward to them nrom the 
Hme, still containing a small proportion of sulphur compounds ; 
and he was sure that, under certain conditions, the oxide would 
absorb large quantities of bisulphide of carbon. But unfortunately 
it was liable to give it off again, especially in warm weather. In 
changing the purifiers, there was a considerable waste of gas in 
blowing off air. When he put on a firesh lime purifier, instead of 
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driving all the air ont, he let it hlow off for a few minntes only, 
and then allowed the remaining air to pass on with the gas to th& 
oxide purifiers, where the oxygen did good work in revivifying the 
oxide in situ. It caused the oxide vessels to ran longer. H& 
had now carried on this plan for some time, and fonnd it to 
answer weU. 

Mr. Thomas wotdd like to know the amount of air that Mr. 
Dorkin carried forward in this manner ; and whether he nsed any 
extra cannel when changing his lime purifier, to keep up the illu- 
minating power of his gas. 

Mr. DuBKiN said he used no extra cannel, because he took care 
to turn on the new purifier so gradually as not to interfere with the 
illuminating power. 

Mr. FiDDES said that the remarks of Mr. Durkin reminded him 
of a little arrangement, which he beHeved was the subject of a 
patent, and which he had just had fitted, by Messrs. Oockey and 
Sons, to one of their ordinary centre-valves. The principle of it 
depended on admitting the gas at the top of the purifier, through 
the outlet, and driving the air out at the bottom through the inlet ;. 
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and by this means the air was displaced with a considerable saving 
of gas, as compared with the nsnal plan of admitting the gas at the 
bottom and driving the air out at tne top. This would be obvious 
when it was remembered that gas was much lighter than air. On 
the cover of the ordinary centre-valve was fixed, as would be seen 
by the drawing, what he might call a " young valve." This was 
connected to the outlet chamber, and to two adjacent compartments 
in the cover, by three 4-inch pipes G D, G H, IJ; and on the top of 
the small valve was the outlet E, from which a pipe was conveyed 
up to the roof, or to any convenient place. The drawing showed 
the small valve in position for clearing the off purifier, before turn- 
ing it on in the usual way. The compartment G was in communi- 
cation with the gas outlet F, open to the ordinary outlet of the 
purifier in question, and the ordmary inlet was open to the pipe E 
through I and J. Gas then passed by way of G, D, E, F, G, H, 
and displaced the air downwards through the inlet at the bottom of 
the purifier, and through I, J, and K. As soon as gas began to 
•escape through K, the operation was complete, and the small valve 
was then turned half round, so that point A might reach B. In j 

this position, the respective branch-pipes were all closed from com- ^ 

mumcation with each other and with E. The centre- valve was t 

then turned in the ordinary way. Of course, the air plugs on the 
purifier were closed before turning on the clearing- valve. The plan 
was perfectly successful. The waste of gas was reduced to the ^ 
lowest possible point ; and there was no smell in the purifying- 
liouse. He was exceedingly pleased with the arrangement, and 
considered it a very nice piece of mechanism, which could readily 
be adapted to any centre-valve. 

Mr. Osmond, in reply, said that Mr. Padfield had referred to the 
treatment given to the gas before the purifiers. Unfortunately, he 
had only one scrubber, 30 feet high by 5 feet diameter. This was 

?artly filled with boards ; and at the bottom they had drain-pipes. 
t was supplied with strong liquor ; and he quite agreed that the 
liberal use of strong liquor was the proper thing, as it had a great 
effect upon the results. At the Byde Gas-Works they were lucky ; 
and the fact that they obtained such good results by using so large 
a quantity of material as 50 tons in one box, bore out what he said 
in his paper. In reference to the point raised by Mr. Lowe, he 
liked eul his capital to be productive ; and therefore took care, 
when laying out his new purifiers, to see that they should all be 
kept at work. The proper packing and treading of the material 
round the sides of the purifier was a most important point. Mr. 
EUery had mentioned the percentage of sulphur present in the 
oxide. His oxide had now been in use for two years ; and the last 
testing showed that it contained 87 per cent, of sulphur. As to 
revivifying, he believed in taking a great deal of trouble. When 
thrown out of the purifier, he allowed the oxide to stand for about 
48 hours. It was then screened, and exposed in layers 18 inches 
thick at first; the thickness being gradually reduced until the 
whole was thoroughly revivified. Mr. Ellery claimed to go forther 
than this, and to keep two shelves only of the last purmer dean. 
But he had only two layers in his purifiers ; and though he might 
let the purifiers go longer, he preferred to be quite safe. 

The r RESIDENT remarked that the necessity for slow passage of 
gas was well illustrated in the Bristol Ghannel. The tide set up 
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sluggishly and imperoeptibly at the opening ; but when it reaohed 
the Eiver Severn, it formed the singularly rapid current known as 
the '* bore." If the gas passed through the purifiers with so much 
rapidity and agitation, each molecule of impurity did not have time 
to find a corresponding molecule of material able to absorb it ; and 
hence the advantage of large purifiers. He had always supported 
the use of such to a greater extent perhaps than others would be 
inclined to go. Although at Byde the make was only 60 million 
cubic feet per annum, he had put down two purifiers each 25 feet 
by 20 feet ; and there were also four others each 12 feet square, 
worked three on and one off. The result was that sometimes they 
kept on for 18 months without changing a purifier. He also went 
in for unmistakable washing, regardless of pressure ; commencing 
with strong liquor and finishing with clean water. He carried out 
the operation of treading and watering the material to such an 
oxtent that sometimes a lid was lifted solely for the purpose of 
re.treading round the sides, and sprinkling it with water. There 
was something in air purification ; and it assisted them a great 
deal at the Byde Gkbs-Works. He did not pretend that all 
the joints in the hydraulic and outlet main therefrom were 
absolutely air-tight. Small portions of air were drawn in by 
-the exhauster, and introduced into the purifiers; and he rather 
favoured it. He believed that atmospheric air would play a stUl 
more important part in future. The oxygen of the air caused the 
sulphur to be deposited in a solid state, and the formation of 
water ; one atom each of sulphuretted hydrogen and oxygen com- 
bined to form one atom of water and one of sulphur. He was 
not one of those who tabooed the Tunbridge Wells experiments. 
There was something in coal liming, and also in air purification in 
situ; and he noticed that trials had taken place at Folkestone, 
with similar results. Provided the very smsdl portion of air re* 
quired was properly adjusted, there was no telling how long a 
purifier might last. If their directors would not go in for large 
purifiers, so much the worse for the company they professed to 
direct ; and if they would not aUow theur manager to advise, 
and carry out improvements that were now more than ever 
necessary, it was not the manager's fault. Before caUing on Mr. 
Crowe to commence the next discussion, he would like to refer to 
the useful little book, entitled " The Gas Engineer's GhemioaJ 
Manual," by Professor Wanklyn, which contained a great deal of 
information on the subject they had just been discussing. 



Mr. Gbowe then brought forward the question, ** Will the mem- 
bers who have had experience in the use of tar under the retorts 
kindly state some particulars respecting the same to the meeting ? *V 
by reading the following short paper which he had prepared : — 

THE USE OF TAB AS FUEI^. 

In fulfilment of a promise made at the spring meeting at Byde 
{cmte, p. 66) t and in answer to your expressed wish, I rise to put the 
question then placed on the agenda^^Aper forme, but which through 
press of business was postponed to tne present date. Since that 
time the knowledge of the use of tar as fuel has considerably 
advanced; and what was then but little understood is now aa 
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aocomplished fiiot, and, to a greater or less extent, carried oat by 
many managers. This oiroamstance, and the many letters, papers, 
and disonssions pnblished in the Jowmal of Qas lAghtvng for onr 
information, will, I fear, lessen the interest that would otiierwise be 
felt in the question. I sincerely hope, however, that this will not 
prevent the members of this Association from expressing their 
opinions, and giving their experience fully and freely ; for — ^notwith- 
standing all that has been said and written, and the many appUimces 
which have been introduced for the effectual working of the system 
— ^the subject is not exhausted, and valuable information may be 
elicited from those who have znade successful experiments in this 
direction. 

Unfortunately, the low market value of tar remains ; nor so fiur as 
we can see, is there any sign of improvement. It is thus possible 
that a time may come when it will be difficult to sell this residual at 
any price. We are, therefore, driven to find an outlet, and, if possible, 
a profitable one — at any rate, it must be got rid of, or it wiU become 
a burden and a nuisance. The idea of consuming it as fuel is not 
new ; for it was successfully carried out 30 years ago, and appears 
to be the remedy for the present depressed state of the market. 
The last report of the Sou& Metropolitan Gas Company, and the 
valuable remarks of otir friend Mr. G. Livesey, tiie Chairman, at 
the ordinary half-yearly meeting of the Company, were sufficiently 
significant to give confidence to the most timid, "that no wrong can^ 
be done in making the experiment. 

The use of tar as fuel has the advantage of being easfly applied,, 
and as easily set aside when not required. Indeed, I have heard 
tiiat at some works, the furnaces have been fired with tar and coke 
alternately every twelve hours ; so that should prices advance to a 
point that would justify the sale rather than the consumption, there 
need be no difficulty — coke-firing can be resumed, and the tar 
stored for sale as of old. 

I am glad to know the members of the South- West of England 
District Association were not behindhand in making practical expe- 
riments, and giving the benefit of their experience to the world.. 
The articles by our worthy Secretary, Mr. Humphrys, and the let- 
ters written by Mr. J. Thomas, of Bodmin j Mr. Giles, of Bridport, 
and Mr. A. Thomas, of West Cowes, were among the first in the • 
Jotumal, Others also have given valuable information; and the 
volume of the Jov/mal for last half year records many successfdl 
efforts in this direction. The letter of Mr. F. Li^^esey in the issue 
for March 23, and of Mr. George Livesey in that for April 13 last, 
describing their method for ensuring the proper quantity, and a 
constant supply to the furnace, need only be read to be appreciated ; 
while the letters of Mr. George Anderson, Mr. Bell, of the Stafford 
Corporation Gas- Works, Mr. Smith, of Bangor, Mr. Yalon, of Bams- 
gate, the ** Notes " of Mr. C. Waterston, of Fortobello, read at the 
last meeting of the North British Association of Gas Managers {cmtej 
p. 157), and the discussion following the paper, and last, but not 
least, the description given of M. Dauge's system of tar-finng in the 
number for Sept. 7, are sufficient proofs of the importance of the 
subject, and cannot be read without profit. 

I have received, in view of this meeting, a letter from Mr. Thomas, 
of Bodmin, expressing his regret that he cannot be present to-day, 
and stating that he continued the burning of bis tar until he had 
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completely used np his stock ; and that he is now storing, with the 
intention of burning it again during the winter. He has a bench of 
nine retorts, which are heated satisfactorily and economically in this 
way. He uses steam, and a spray distributor of his own construc- 
tion, which was fully described in the Jovnial for April 18 last. I 
have also a communication from Messrs. Korting Bros., as to their 
spray apparatus. Messrs. Korting say that the apparatus is the 
result of a series of experiments made at the Hanover Gas- Works, 
and with a furnace specially erected at their own works. It acts 
well at Hanover, where the benches are set in sixes ; and also in 
all cases in this country where it has been applied, and the 
necessary conditions carried out. These conditions are important, 
and worthy the consideration of all who wish for succiBSs. They 
are : That the spray be produced from liquid (not thick, puddly) 
tar, and burnt while in a state of spray. There should be no drops 
dripping down on the fire ; and it should also have a free space to 
be burnt in — a large combustion chamber being absolutely neces- 
sary for a perfect and satisfactory result. There should also be a 
proper proportion of air. The tar should not be blown against any 
brickwork, as the latter would soon be destroyed, and the heat of 
the retorts retarded. The steam used should be dry ; and to secure' 
this, in all cases where the boiler is at a considerable distance from 
the retorts, steam -traps should be placed to take the condensed 
water, which should not be blown into the furnace with the tar. 
These conditions being complied with, success is guaranteed. 

I will now ask the members of the Association to give to the 
meeting their experience upon this subject, with a view to elicit 
information as to the best method of using tar as fuel, whether 
with or without steam, and also the price at which it pays to sell 
rather than burn it. 

DUcusiion. 

Mr. T. Giles (Bridport) said that he had kept two famaces going 
with tar for some time, until he had consumed the whole of his sur- 
plus stock. Like every other new plan, there was some difficulty at 
first ; but after this was overcome, he went on very comfortably. 
He had described the form of injector, and other arrangements 
used, in the last proceedings of the Association ; but since then he 
had made a few modifications. According to the latest observa- 
tions, his consumption of tar was about 28 gallons per ton of coal 
carbonized. The heats were so great that sometimes it was 
necessary to stop the flow of tar for 15 minutes or so, or there* 
would have been some risk of running down the setting. One bed 
had been let down after some months* use ; and he had personally 
examined the interior of the furnace. There was no trace of the 
cutting action which it had been wd would result from the use of 
tar. The arch was burnt away in certain places ; but after repair- 
ing, as usual with coke fires, he was able to start the setting to work 
again. He might remind the meeting that he used steam in con- 
junction with the tar. 

Mr. A. Thomas (Cowes) remarked that he had tried steam, but 
could not get on very well with it ; and knowing there were many 
works where they would have to manage without steam, he went 
no further in that direction. Many years ago he used tar without 
steam ; but not so successfully as at present. Like Mr. Giles, he 

o 



11)4 SOUTH-WEST OF KK6LAKD ASSOCIATIOX. 

had UBed up his snrpliu stock of tar in the course of the summer. 
After burning tar for 16 weeks, he let the fiunaoe down, took out the 
front wall, and examined it. The first two ont of the ^ve arches over 
the fixmace were hnrnt away. These were only 9 inches sqnare in 
section ; and in repairing he sabstitated 14-inch arches, and these 
he found to stand well. They consisted of headers and stretchers 
laid alternately ; and they fixed together in one solid arch. There 
was also a lar^e accomnlation of clinker at the back of the fdmaoe. 
He used coke m conjunction with the tar. The practice had been 
to clinker the fnmace once a week ; but it appeared that the men 
had not properly raked ont the back part. So he intended to use 
tar by day only, and coke by night, which would secure the dinker- 
ing being done in the usual way. He had not worked out the 
quantity of tar used per ton of coal carbonized; but he had 
compared it with his usual consumption of coke. He found 
that 9 gaJlons of tar were equivalent to 1 cwt. of coke. He sub- 
mitted that it was better for each manager to test the comparative 
vidues of tar and coke in this way, than to accept published 
statistics ; because, after all, the advisability or otherwise of burn- 
ing tar depended on the price that could be realized for the coke 
thus saved. He obtained 12s. or 13s. per ton for coke, but only id. 
per gallon for tar ; so evidently it paid him to bum the latter. 
Sometimes the regulator would work without attention for nine 
hours at a stretch ; but a reserve one was always kept on hand, as 
occasionally a little solid matter would come down with the tar. 
The regulator was cleaned by means of hot water — dipping it in the 
ashpan would do. A needle mounted in a wooden handle was kept 
in readiness to prick out the regulator when necessary. The tar 
fires required considerably less labour, but more watdifnlness, as 
compared with coke ; and there was no clinkering when tar was 
used solely. He found a hard deposit accumulated in the regu- 
lators — ^in some respects similar to that found in the ascension- 
pipes ; and he supposed the fine particles were carried away by the 
gas, taken up by the tar, and so found their way into the tar-tank. 
He quite mtended to continue the burning of tar until an equivalent 
price was obtainable. 

Mr. Osmond asked if any alteration in the setting was necessaiy 
for the use of tar. 

The Pbesident understood that none of the members had altered 
their settings in any way. 

Mr. B. Betnon (Torquay) had heard that in benches of sevens 
the centre retort was quickly burnt out. The previous speakers ap- 
peared to use beds of fives. Could anyone, he asked, give information 
on this point ? 

Mr. J. J. Jebvis (New Swindon) said he had used a few thousand 
gallons of crude tar in the retort-house by way of experiment ; but 
as a rule he took out the naphtha first, and burnt tne refined tar. 
He bad also used some 40,(XX) gallons of creosote oil, not only for 
the retorts, but also under boilers, &c. Sixty gallons of refined tar 
per diem were capable of keeping a bed of five retorts at a good 
heat — sufficient to melt cast iron in five minutes. He used steam ; 
and burnt the tar in the form of spray. The application was very 
successful ; and the only difficulty was to keep down the coke heap 
in the yard, where ^00 tons had accumulated. No particular 
action on the brickwork was observable ; but after five months* use 
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he fonnd that six inches of solid carbonaceous matter had accumu- 
lated in the furnace. If he could get f d. per gallon for his tar, 
he would sell it, so as to avoid the increase m the coke heap. 

The Pbesibent said that after the experiences of Mr. Giles and 
Mr. Thomas, he commenced tar burning at Byde ; using the appa- 
ratus described by the former gentleman. He had made some 
trifling alterations in the burner ; and a specimen was on the table 
for the inspection of the members. It was a very simple thing, 
that any fitter could make up ; and the cost was about Is. 6d. 
The nozzle for the admission of steam was 1 -82nd inch in diameter. 
An ordinary coke furnace was filled up to the level of the fire-bars 
with earth, a brick was taken out over the door for the insertion of 
the injector, and they were then ready to start. A pipe was laid 
from the boiler-house to supply the steam. He experienced great 
advantage firom having a funnel and a short length of {-inch iron 
pipe to convey the tar to the injector, as used by Mr. Giles ; not 
only that it allowed the stream of tar to be inspected, but also 
because the action of the steam jet sucked air in at the funnel with 
the tar, and mixed it therewith when throwing the spray into the 
fiimace. He started burning tar in the retort-house on the 5th of 
April last, and had continued it ever since. Indeed, for 10 weeks 
there was not an ounce of coke used in the retort-house, and that 
certainly was submitting it to experimentum crucis. Fortunately, 
he had two good men to look after the tar fires ; and this was a most 
important point. The result of burning the tar as spray was a 
remarkable uniformity of heat ; and try' how he could, he was not 
able to bum the furnace hnings, and the arches were as good now 
as when first put in. He could not, therefore, understand how Mr. 
Giles had found the arch burnt away, and thought the bricks must 
have been at fault. He took care to use Ewell bricks 

Mr. Giles said that he used Ewell bricks ; but the nostrils were 
rather small. 

The President, continuing, said he had made careful calcula- 
tions as to the consumption of tar. With beds of sixes, making 
10,500 cubic feet of gas per ton of coal carbonized, and 7000 feet 
per mouthpiece, the consumption of tar was 26*29 gallons per ton. 
As to wet steam, he had not the least difficulty, although the boiler 
was at some distance firom the retort-house ; and he did not think 
that anyone having a boiler need be afraid of any trouble on this 
head. If necessary, it was also easy to take up the use of coke 
again without letting down the heats. But whilst he was burning 
tar, he was increasing the size of his coke heap ; so that really the 
question of disposing of tar seemed to be something like Scylla 
and Gharybdis — ^whether they were to sacrifice the tar on the one 
hand, or reduce the price of coke on the other. It was absolutely 
necessaiy to filter the tar before using it ; and he had with him a 
model of the arrangement used at Byde. It simply consisted of a 
large cylinder made of perforated zinc, closed at one end ; and inside 
there was a smaller cylinder of fine wire gauze. The open end was 
fixed in the overhead tar-tank above the outlet-pipe ; and thus all 
the tar was caused to pass through the zinc and gauze before 
leaving the tank. It was necessary that the overhead tank should 
be provided with an overflow, and also that it should be kept full ; 
the tar being pumped up continuously, so as to have no variation 
in the head of tar. Ooserving these precautions, there was no 
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difficulty whatever ; and the most timid need not shrink from tar 
bnming, if it was advisable to do so. 

Mr. Crowe, in reply, said there was one matter in connection 
with the maintenance of the proper stipply of tar to which he would 
refer, and that was the simple arrangement proposed by Mr. Frank 
Livesev. This consisted of a length of small brass tubing, which 
depended for its action upon the viscosity of the tar. As to Mr. 
Beynon's question, it was better to have no middle retort over the 
lumaee in any setting. There was with him a certain demand for 
tar for local purposes, yet a considerable quantity remained that 
must be got rid of at any price ; and he congratulated the members 
that it was now possible for all to turn it to good account. 



SuooESTED Extension of the Association's Disteict 

TO South Wales. 

The President called upon Mr. Lowe to bring forward a subject 
in which he knew that gentlemen was interested, and which had the 
hearty sympathy of all. He was sure they all wished that their 
friends from South Wales should join the Association. 

Mr. Lowe said he would simply introduce the subject, and leave 
its elucidation to others. For some time it had been apparent to 
him that the Association would do well to enlarge its borders, and 
also that their South Wales friends might join them with mutual 
advantage. Referring to the map it would be seen that South 
Wales was not more distant from the places of meeting than many 
towns at present represented in the Association ; and in the event 
of the proposition being carried out, it would be easy to have alter- 
nate meetings at Bristol, or some other convenient centre for aU 
parties. Thus the objection that long journeys would be necessary, 
m order to be present at the meetings, would be obviated. But 
they could not make much progress without some expression of 
opinion from their South Wales friends. 

Mr. S. Gross (Abergavenny) said he should like to say a few 
words. First, he desired to thank the Association for their kind- 
ness in asking him to meet them. It certainly was a source of 
rcjgret to many in South Wales that their numbers were too small 
to admit the formation of an Association pf their own. Some years 
ago he thought of joining the South-West Association, but found 
that three days' absence from home would be necessary if he attended 
the meetings. Mr. Lowe had hit upon a plan for obviating this 
objection, which he personally quite approved of. He beUeved 
some of his friends who were unable to attend, had addressed their 
views to the Secretary in writing ; and if so it might be well to read 
their letters. 

The President then read a number of letters received from 
gentlemen in South Wales, mostly in support of the scheme, and 
including several promises of membership. 

Mr. White remarked that at the commencement of the Associa- 
tion, invitations to join had been addressed to nearly every gas 
manager in South Wales; but without much response. At that 
time, however, many in their own immediate neighbourhood held 
aloof, and thought that the idea of a District Association was 
impracticable. The thing was on a different footing now; for the 
Association was represented in nearly every town in its district. 
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Having heard the remarks of Mr. Cross, and also the letters read 
hy the President, he suggested that it would he hetter to refer the 
matter hack to the Committee. They oould not proceed to make 
any definite arrangements without notice. He would therefore 
propose — ** That the matter be referred back to the Committee, 
with the understanding that it would be brought forward at the 
next meeting.'* It should be understood that there was no ques- 
tion as to the eligibility of South Wales gentlemen wishing to join 
the Association. It was quite ready to receive applications from 
them, and nothing in the rules would interfere with the acceptance 
of the same. In past times, Neath, Chepstow, and other places, 
had been represented on the Association. Indeed, the matter under 
discussion would be best helped forward by a good representation 
from that district in the Association. 

Mr. DuBKiN seconded the proposition. 

Mr. T. Habdick said that ne had looked with a friendly eye on 
South Wales for some years ; and he strongly supported the idea of 
holding the present meeting in Bristol, because he hoped that some 
of the managers from that district would be present. The Associa- 
tion was formed chiefly of gentlemen connected with small works ; 
and those who were managers of large works seemed to hold aloof 
from them to some extent. But many of the South Wales gas- 
works were also small ; and he thoua:ht that the district should, by 
some means or other, be annexed. He should be glad to support a 
proposition to hold a meeting in South Wales. If they went and 
showed themselves there, without waiting for an invitation, in all 
probability they would be welcomed. 

Mr. C. W. Hastings (London) rose to support the proposition. 
There were several important towns in South Wales ; and it would 
be an advantage to the Association if such places as Cardiff and 
Newport could be represented. At the same time that district 
would also be benefited, as it was not large enough to have an Asso- 
ciation of its own. Such matters as making Bristol a centre, &c., 
might stand over until South Wales was well represented on the 
Association, especially as it was now quite open for gentlemen from 
that district to join. 

After some further conversation, 

Mr. Cboss said he would engage to get together as many of his 
neighbours as possible to discuss the matter, in order to have some 
definite expression of opinion that the Committee could bring 
before the next meeting. 

The proposition was then put to the meeting, and carried. 



Votes of Thanks. 

Mr. Thomas proposed a vote of thanks to Mr. Osmond and Mr. 
Crowe for bringing before the meeting such interesting subjects, as 
they had been the means of eliciting one of the best discussions he 
had ever heard. There had certainly been an ease and absence of 
stiffness that day that was too often painfully absent at meetings of 
gas managers. 

Mr. Beynon seconded the motion, which was carried unanimously 

Mr. White then alluded to the valuable services rendered to the 
Association by the President during the past year, and which had 



168 SOUTH-WEST OF ENGLAND ASSOCIATION. 

been so largely infitrnmental in prodncing saccessM meetingg. He 
proposed a hearty vote of thanks to him. 

Mr. Giles seconded the proposition with great pleasure ; and it 
was carried by acclamation. 

The Pbesident having acknowledged the compliment, 

A vote of thanks to the friends from South Wales for their 
attendance that day was also heartily accorded, on the proposition 
of Mr. Lowe, seconded by Mr. Crowe. 

On the motion of the PBEsmENT, seconded by Mr. EUstings, a 
cordial vote of thanks was passed to the Honorary Secretary and 
Treasurer. 

Mr. HuuPHBTS having returned thanks, the proceedings were 
brought to a close. 

The company subsequently dined together under the genial 
chairmanship of Mr. Gamett. n 
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MIDLAND ASSOCIATION. 

QXJABTHBLY MEETING, SEPT. 30. 

This Meeting was held at the Grand Hotel, Birmingham — the 
President (^Iderman Annan, of Wolverhampton) in the chair. 

The HoNOBABT Secretary (Mr. W. North, of Stourbridge) com- 
menced the business by reading the notice of meeting. 

The Late Mr. Darwin. 

The President : Before we proceed any further, I should like to 
mention that one of our members, Mr. J. M. Darwin, of Longton, 
has been taken away since the last meeting. We might express our 
sympathy with his mends. He was well known to us all, and was 
a very good member of our Association. If it is agreeable to your 
wish, I will now move that a letter of sympathy be written to his 
relatives. 

Mr. B. 0. Paterson (Cheltenham) seconded the motion, which 
was unanimously carried. 

Mr. J, Ferguson Bell (Stafiford Corporation Gas-» Works) then 
read the following paper : — 

COAL TAB AS A FUEL FOR HEATING RETORTS. 

I must first of all express my regret that tar for fractional dis- 
tillation by tar distillers for the products benzol, naphtha, creosote, 
anthacene, pitch, '&c., has so fallen in value on account of over- 
production, caused no doubt in some measure by the general 
depression in trade, that we are again obliged to turn our atten- 
tion to using tar as a fuel, notwithstanding the enormous advance- 
ment in the chemistry of producing valuable products from this 
bye-product of gas manufacture. The question of burning tar as 
fuel in lieu of coke or coal for heating retorts resolves itself into 
a purely commercial one ; and what is applicable in one district 
will not apply in another. For instance, a gas-works may be so 
situated that a ready sale is generally obtained for the coke at good 
prices ; while the tar is almost unsaleable on account of the works 
being a long distance from any tar distillery. At another place 
the demand for coke may be only very moderate ; and, consequently, 
the price obtained^at the works will be low, if it has to be sent any 
distance, on account of carriage, &c. Tar, on the other hand, may 
be sold at fair prices for these times. It then becomes a question, 
Will it be more advantageous to use the tar instead of coke or coal 
for fuel at the works ? A similar question was forced on me some 
six months ago ; our contract for tar, which had been running for 
five years, having expired, and the result being, in reply to our 
advertisement, that we only obtained offers at about one -fourth 
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our foimer priee. I therefore resolved to make a series of experi- 
ments to practicaUy determine the value of our tar, if used as fuel 
instead of coke. 

Some little time since, I calculated the theoretic amount of heat- 
miits contained in an average sample of tar, and compared the 
same with the units of heat evolved from a given weight of coke 
as used for firing purposes. As my figures somewhat differ from 
the values generally given to coke and tar, it may be interesting if 
the calculations are furnished in detail ; and you can then conipare 
them, and determine their correctness or otherwise at your leisure. 
I therefore purpose dividing this paper into two parts — ^yiz., the 
theoretic amount of heat contained in tar as compared with coke 
on the perfect combustion of the same ; and, secondly, the methods 
adopted by me in utilizing tar as a fuel. My object in calculating 
the theoretical amount of heat contained in coke and tar was to 
ascertain what proportions of tar we would require as compared 
with coke for heating the retorts ; relying on practice to obtain the 
results of my calculations — ^for theory and practice should always go 
hand in hand. 

First, then, let us consider the theoretical amount of heat 
evolved in average samples of coke and tar on perfect combustion. 
The composition by weight of medium quality gas coke, as em- 
ployed in retort furnaces, is represented by the following figures : — 



Per Cent. 
Carbon .... 88*28 
Hydrogen. . . . 0*14 
Nitrogen .... 1*19 



Percent. 

Water 8*55 

Sulphur 0*49 

Ash 685 



The carbon is the chief combustible constituent. The hydrogen, 
except when in combination with oxygen in the form of water, is 
present in very minute quantities. The sulphur also exists in com- 
paratively small proportions ; and its heat-producing power being 
only smt^l, I have omitted the value of these in my calculations — 
the difference they make being hardly appreciable. The amount of 
water in coke varies. But I have found, by experiments, that 
8*5 per cent, is about the quantity usually present ; and this, of 
course, reduces the heat of combustion, and will be allowed for 
when calculating the temperature of the furnace. When regenera- 
tive and generator furnaces are used, and fired by means of hot 
coke, the value will be increased by tb^s quantity ; and this, in fact, 
represents the advantage of using hot coke, ^lua the amount of heat 
contained in the coke. 

The theoretical heat of combustion of 1 lb. of coke is, therefore, 
easily ascertained ; carbon being the only combustible we have to 
consider. Carbon when completely burnt into carbonic acid (CO^ 
requires 2} lbs. of oxygen ; and this amount of oxygen is contained 
in 11*6 lbs. of air. We are greatly indebted to the researches of 
Favre and Silbermann for determining the calorific power of the 
different combustible substances ; and the total heat of combustion 
with oxygen of 1 lb. of each of the elements now enumerated is 
as follows : — 

Combastlble. Units of Heat. 

Hydrogen, when combined with oxygen so as to form 

water (H2O) 62,082 

Carbon, when burnt completely to carbonio acid (COa) 14,500 

Sulphar, when burnt to form salphur dioxide (SOa) . 4,000 

The unit of heat being 1 lb. of water raised;!^' Fahr. 
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The carbon present in 100 lbs. of coke bein^ 88*28 lbs., and 1 lb. 
of carbon on perfect combustion evolving 14,500 units of heat, we 
have 88-28 X 14,600 = 1,280,000, or (say) 12,800 heat-units per 
1 lb. of coke. 

I will now approximately calculate the units of heat evolved from 
the combustion of 1 lb. of tar. It is my intention to enumerate 
only the chemical constituents of coal tar as obtained by distilla- 
tion, taking the average chemical formula of it when fraction- 
ally distilled into five products. Gas tar, as is well known, consists 
of an extremely complex mixture of compounds, and probably 
more have yet to be determined, as shown by the discovery of 
saccharine by Fahlberg. The advancement of chemical science is 
demonstrated by the number of valuable products now obtainable 
from the constituents of coal tar, which a few years ago were 
miknown ; and now the production has been such t^^at their 
values have fallen enormously, and thereby tar has resumed its 
original value. It may perhaps be well to remind ourselves that 
though we feel acutely the sudden decrease in the value of what 
until lately was one of our chief bye-products, we are only finan- 
cially in the position we were a few years ago with respect to tar ; 
and during the last 80 years, dating from the discovery of aniline 
colours, we have greatly benefited by its increased value due to 
these discoveries. Other industries and manufactured products 
have also, and are now reaping the benefits of the advancement 
made in this branch of science. These remarks were suggested by 
the pessimistic views liable to be taken as to the value of the dis- 
coveries made, when the prices obtainable for tar to-day and those 
of a few years ago are compared. 

The composition of tar will vary according to the temperature of 
the coal carbonized. But we may take it that in the majority of 
gas-works, the coal is now generally carbonized at high tempera- 
tures ; the object of the destructive distillation of the coal being 
the production of as large a quantity of permanent gases as possi- 
ble from a given weight of material — the value of the tar produced 
being now merely nominal. I have calculated from Dr. Lunge*s 
excellent work on the *' Distillation of Goal Tar," the average con- 
stituents* in a sample of tar. The figured given in Table A can 
only be taken as approximate ; but they will no doubt fairly repre- 
sent the weights of the combustibles carbon and hydrogen con- 
tained in a fair average sample. 

Tablb a. — Analysis of Coal Tar. 



■ 


Products. 


Average 

Chemical 

Formula. 


Per- 
cent- 
age. 

3 
5 

26 

4 

62 

100 


Weights of 
Combustible. 




Carbon. 


Hydrogen 


Dehydration . 
First rannings 

Second do. 
Third do 
Hesidaam . 


Ammoniacal liquor, &o. . 
Light oil—naphtha, benzol , 

&c 

Middle oil — creosote, &o. . 
Heavy oil— anthracene, &o. 
Pitch ....... 


HaO 

C6H6 

CieHu 
CiiHio 


4-6155 

24-2320 

8'7762 

510800 


0-3846 

1-7680 
0-2248 
0-9900 












83-7027 


3-3674 
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The carbon present in 100 lbs. of tar being 83*7027 lbs., and 
hydrogen, 3*8674 lbs., we have — 

88-7027 X 14,500 = 1,213,689 heatnnits 
8-3674 X 62,032 = 208,886 „ 



Units of heat in 100 lbs. = 1,422,575, or (say) 14,225 heat- 
nnits per pound of tar. ^ 

The total theoretic heat of combustion in oxygen of coke and tar 
calcnlated from their constituents stand, therefore, in the ratio of 
about 64 to 71 ; or, in other words, the calorific value of tar is 
11 per cent, higher than coke. Before, however, we can determine 
theur values as fuel, we must ascertain the temperature of the pro- 
ducts of combustion. 

I have calculated the temperature of the furnace on the hypo- 
thecs that the exact quantity of air is supplied to ensure perfect 
combustion of the coke or tar ; and also when 50 per cent, more air 
is supplied than actually necessary for the combustion of the solid 
fuel, and 25 per cent, in the case of the liquid fuel. It will be well 
to notice in ordinary coke furnaces, if A denotes the weight of air 
required per pound of fuel, and A^ the quantity of air supplied, 
A^ = f A. I find on reference to the able paper read by Mr. 
Charles Hunt, in 1884, before the Society of Chemical Industry, 
on " Ckuseous Fuel Applied to the Heating of Gas-Betorts," '^' an 
analysis, made by Mr. Hack, of the Saltley Works, of the waste 
gases firom ordinary and regenerative furnaces; and from the 
amount of oxygen present, it appears the above formula will apply 
to both kinds of furnaces. An msufficient air supply in the case 
of coke means the production of the transparent and invisible gas 
carbonic oxide (CO), and in that of tar by the production of smoke ; 
and hence in the latter case any insufficiency is at once noticeable 
by the emission of dense smoke from the chinmey. An excessive 
air supply means waste in heating up the excess to the temperature 
at which the waste gases are discharged into the atmosphere. In 

Practice it is not possible to completely bum either liquid or sohd 
lel without a certain percentage of air over and above the amount 
required for combustion. It has been shown in the case of coke 
that 50 per cent, extra is used ; and I estimate that 25 per cent, 
extra will probably be used when tar is burnt hj means of a steam 
tar-injector, and probably more if the tar is sunply run into the 
furnace. I regret circumstances have prevented me making an 
analysis of the waste gases from tar furnaces ; and the excess air 
supply in the case of tar must be taken as approximate. 

In calculating the temperature of the furnace, it is necessaiy to 
take into consideration the specific heat of the products of com- 
bustion. They have been determined by eminent scientists, and 
under constant pressure are as follows : — 

Equal 
Weights. 



Egnal 
Weights. 

Carbonic acid (COa) . 0*217 
Nitrogen (N) . . .0*244 



Air 0-287 

Ashes 0*200 

Steam (HaO) . . . 0*480 ! Coke 0*201 

First, then, with respect to coke, we found that lib. on perfect 
combustion evolved 12,800 units of heat ; and in order to ms^e the 
figures plain, I have placed them in the form of Table B. 

* See Journal of Qas Lighting, Vol. XLIII., p. 407. 
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Table B. — Calculation showing the Temperature of the Furnace 

when Coke is Burnt. 

ani>/«f A<* Multiple of 
a;*vo«„j,o;i#«. Weights ^zlX Furnace 

Heats. 
Carbon . . 0-8828 + 2354 (oxv<?en) = 3-2368 (COa) X 0-217 = 0-7024 
Nitrogen . 0-0119 + 7*886 (ntrgn.) =7-8979 (N) x 0-244 = 1-9271 
Water . . 0-0355 = 0'0365 (HaO) X 0-480 = 0-0170 

Ash . . . 0-0635 =0-0635 (Ash) x 0-200 = 0-0127 

2-6592 

12,800 
Temperature of products of combustion if undiluted = q.^-qq , or 4814° Fahr. 

Do. if diluted with 60 per cent., or 

5*120 lbs., of air per pound of ooke, 5-120 X 0-237 speoifio 

heat of air = 1-2134 + 2-6692 = 3*8726. 

12 800 
Do. thus diluted = j^.' ^» , or 3805° Fahr. 

The temperature 3305° Fahr. for coke is on the hypothesis that 
all the ooke is completely burnt into carbonic acid ; no loss taking 
place at any time through insufficient air supply. This is almost 
impossible in ordinary furnaces ; and an allowance of 7^ per cent, 
for waste due to unbumt fuel, &c., will be well within the mark. 
Deducting this amount, we have 8057° Fahr. as the temperature oi 
the gases as they leave an ordinary furnace. In the case of rege- 
nerative and generator furnaces, no deduction need be made, as 
the fiiel is generally perfectly burnt ; no loss taking place through 
the escape of carbonic oxide. Further the coke used in these fur- 
naces is perfectly dry, and at a temperature of about 2000° Fahr. 
where hot coke is used. In a similar manner as shown in Table B, 
I find the temperature of the gases &om these furnaces, supposing 
hot coke is used at 2000° Fahr., and 50 per cent, excess of air 
is allowed (as in the case of ordinary furnaces), the temperature of 
the effluent gases will be : Generator furnaces, 3420° Fahr. ; and 
regenerative furnaces, 4218° Fahr. 

We found that 1 lb. of tar, on perfect combustion, evolved 14,225 
units of heat ; and the figures are given in Table C. 

Table C. — Temperature of the Furnace wJien Tar is Burnt, 

«_-„•«_ Maltipleof 

A<» ,«««.v«;i f^i. Weights ?i«S Fnrnace 

Analysis of Tar. Air required for 3E>roduoedby ^®?* Gases and 

y Combustiou. cJombustion. ^^^^ Specific 

Carbon . 0-8370 -f 2*2320 (oxygen) = 3 0690 (COa) X 0-217 = 0-6669 
Hydrogen . 00337 + 0-2696 do. = 0-3033 (H2O) X 0*480 = 0*1456 
Water, &c. 0*1200 = 0*1200 (H2O) X 0*480= 0*0676 

8*3803 (ntrgn.) =8*3803 (N) x 0*244 = 2*0448 

2*9139 
14 225 
Temperature of products of combustion if undiluted = ^.q^sq * °' ^^^° Fahr. 

Do. if diluted with 26 per cent., or 

2*7205 lbs. of air per pound of tar, 2*7205 x 0*237 specific 

heat of air = 0*6447 X 2*9139 = 3-6586. 

14 225 
Do. thus diluted = 37^, or 3997° Fahr. 

I prefer to inject the tar into the furnace by means of a steam tar- 
injector, for reasons to be given presently ; and I will now determine 
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the loss of heat oeoasioned by tuung superheated steam entering 
the injector at 388° Fahr. In my experiments, I found for each 
pound of tar injected into the furnace, 0*6 lb. of water is required. 

0*6 X 0*480 speoiiic beat of steam ^ 0*288 -f 8-5686 ^ 8-8466. 

Units of heat evolved by 1 lb. of tar is 14,225 + (888 x 0*6 X 0*480) » 14,822. 

14 822 
Temperature of gases when dilated with air and steam = g.^g , or 8723° Fahr. 

It will be found that the waste gases from ordinary retort settings 
worked at high heats enter the main flue at about 1800° Fahr. The 
loss, therefore, by using steam will be represented by the sum — 

[(8997« - 1800°) X 8-5586] - [(8723° - 1800°) X 8-8466] =7818 - 7397, 

or equal to 421 imits of heat, or about 6 per cent, loss on the avail- 
able heat evolved by combustion of the tar ; and it will be found that 
the loss varies directly as the quantity of steam used, the tempera- 
ture of the steam remaining constant. For instance, if the same 
amount of water be used as tar, the loss will be about 10 per cent. 
It is thus apparent that the quantity of steam used shotdd be re- 
duced to a minimum; no mote, in fact, than will simply deliver the 
tar into the furnace. I therefore contend — owing to the more per- 
fect combustion of the tar, the cooling down of the tar injector so 
that it is not damaged by excessive heat, and all things considered 
— the advantage will be found in favour of using steam ; and any 
loss will be counterbalanced by the advantages attending its use. 
* We can now compare the relative values of coke versus tar for 
heating retorts ; and in so doing will include regenerative and 
generator furnaces. In the case of ordinary and generator fur- 
naces, the waste gases leave the setting at about 1800** Fahr., as 
already mentioned ; while in regenerative furnaces they are further 
utilized in heating the secondary air supply, and where regeneration 
is e£&ciently carried out, they leave the setting at 800° to lOOCy* 
Fahr. When tar is the fuel employed, there is no difference in the 
consumption between ordinary and generator furnaces — at least 
this is my experience. In the case of generator furnaces, allowing 
a small secondary air supply resulted in lowering the heat of the 
setting. Tar when properly injected by means of a good steam 
injector is completely burnt ; and therefore needs no secondary air 
supply. I do not anticipate any advantage from regenerative fur- 
naces for burning tar, unless by some means the air supply could be 
heated by the waste gases. 

If from the temperature of the furnace, as already determined, we 
deducted the temperatxure of the waste gases, the difference is the 
available heat ; and by multiplying this with the multiple of the 
furnace gases and specific heats, we have the available heat of com- 
bustion in units of heat, and the calculation is given in Table D. 

Table D. — Available Heat of Combustion, 

Tempera* Multiple of Units of 

rn^»,«^i.a tore of Furnace Heat 

?,?J?o# Waste Available Qases available 

T?,?i?-Si Gases Heat. and per 

Durnaoe. leaving ^ecifio Pound 

Betorts. Heats. of CSoke. 

Ordinary f amaces . 8067 - 1800 = 1257° Fahr. x 8-8726 = 4868 
Generator do. . 3420 - 1800 = 1620° „ x 3-9926 = 6468 
Regenerator do. . 4218 - 1800 = 2418° „ X 3"9926 = 9664 

From the above figures the relative efficiency of the three furnaces 
stands as the numbers 5, 7, and 10. 



MIDLAND ASSOCUTION. 



205 



It now remains to determine the available heat of combustion 



per pound of tar. This is as follows : — 



Tempera- 
ture of 
Fomaoe. 



Tempera* 
tore of 

. Waste 
Gases 
leaving 
Retorts. 



Multiple of Units of 



Available 
Heat. ' 



Fnrnaoe 

Gases 

and 

Speoifio 
Heats. 



Heat 

available 

per 

Pound 

of Tar. 



GenereS/^'dS!^" } ^'^^ - 1800 = 1928° Fahr. x 3-8466 = 7897 

Finally, in Table E are given the values of coke and tar when 
used as fuel for heating retorts, as deduced from the calculations 
given. So that the comparison may be explicit, I have assumed 
the selling value of coke at 6s. 8d. per ton ; and from this figure 
have determined the value of tar. 

Table E. — Value of Tar <u Fuel, calculated from Table D. 



Ordinary furnaces 
G«nerator do. 
Regenerator do 



Units of Heat 
Available. 



For each 

Pound 

of Coke. 



4868 
6468 
9664 



For each 
Pound 
of Tar. 



7397 
7397 
7897 



Units of Heat. 



Gain per 

Pound 

of Coke. 



2267 



Gain per 
Pound 
of Tar. 



2529 
929 



Per- 
centage 
of Gain 
or Loss 
by using 
Tar in 
lien of 
Coke. 



62 + 
14 + 
30- 



Value of 

Tar per 

Ton; 

Coke 

being 

worth 

6s. 8d. 

per Ton. 



10s. 2d. 
7s. 8d. 
4s. 8d. 



I am afraid you will be tired of figures ; and so will now pass on 
to the second part of this paper — ^viz., the methods adopted by me 
in utilizing tar as a fuel. In a short communication published in the 
Journal of Oae Lighting for the 18th of April last, you will find 

Particulars of the tar furnace then in use at the Stafford Gas- Works, 
t may be described as Anderson's furnace, and was constructed by 
means of three fire-clay blocks erected in place of the door of an 
ordinary furnace. A fourth block was placed transversely on the 
top of these ; but sloping into the furnace. A small groove was cut 
in this latter block (2| inches wide by 2 inches deep) along the top 
surface, which conducted the tar into the furnace. In the bottom 
block a small hole was cut about 2 inches square, which allowed air 
to pass into the furnace, and bum up an^ accumulated tarry car- 
bonaceous matter. A small quantity of air was admitted through 
this hole ; so that an^ particles of unbumt tar in falling would be 
met by the air admitted at the bottom, and thus be completely 
consumed. 

The tar ran from a |-inch wrought-iron pipe on to the fire-clay 
block. On the end of this pipe, a cap was screwed, into which a 
very small hole had been drilled ; and the size of this hole regu- 
lated the quantity of tar. We found a tap was of very little use, 
the amount of tar required being so small. This plan worked 
fairly well ; and the consumption of tar was moderate. The great 
objection was that the tar blocked up the small hole in the cap ; 
and this would perhaps escape the attention of the stoker, or, in 
cleaning out the obstruction, the hole would be made larger, 
and thus more tar supplied than w^as required. Further, the 
intense heat destroyed the block which acted as a spout to run 
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the tar into the furnace. The result of three months' work 
with these furnaces proved conclusively to me that, unless a 
great amount of attention was paid to them, the heats would 
not be regular — ^in fact, more attention was required than could 
be well afforded. I therefore decided to make another trial 
of injecting the tar into the furnace by means of a steam 
injector, though my first experience of using injectors was not 
encouraging. The one used in my first experiment consisted 
of two concentric pipes; the tar being on the outside, and 
steam in the centre. Later experience has proved that the 
steam should have been in the outer ring, and the tar in the 
centre. When an injector is constructed as first described, the ten- 
dency is to blow the tar about the furnace; and a much larger 
quantity of steam is required than when it forms a small circle 
round the tar, and simply carries it right into the furnace — ^this 
being all that is needed. It is absolutely necessary for successful 
tar burning that it should be delivered into the furnace in a regular 
and constant quantity; and this I have found requires some atten- 
tion to obtain, even when steam injectors are used. The tar must 
be kept warm, or it will not run regularly without trouble ; and it 
is advisable to pass it through a fine sieve, so that any small par- 
ticles will be screened out and not obstruct the injector. The tar 
must be burnt without coming into contact with any surface ; and 
the furnace should therefore be of ample dimensions. The steam 
should be used perfectly dry ; and the injector so constructed that 
only a small quantity of steam is required to efficiently inject the 
tar. I find that Tarbutt*s patent injector [see fig. 17 on p. 208] is 
well adapted for delivering a small and constant quantity of tar 
with a minimum amount of steam — this being the best injector we 
have tried at Stafford ; and as I understand the appliance has not 
yet been introduced, some particulars regarding it will no doubt be 
of interest to the members generally. 

The drawings, figs. 15 and 16, show a firont elevation and a section 
of a setting of seven oval retorts, 21 in. by 15 in. inside, by 9 ft. 3 in. 
long, heated by means of tar only, which is injected into the furnace 
by means of the inj ector just mentioned. This setting of retorts was 
formerly heated by means of a simple generator furnace, in which 
coke was burnt ; the amount used being 15 lbs. per 100 lbs. of coal 
carbonized. The coke was that produced from 7 foot Banbury gas 
coal. I had the front wall of the furnace taken out, and built 
up again with a 9-inch wall ; leaving a small hole 6 in. by 4^^ in., 
in which the tar injector is fixed. In front are two small sHd- 
ing doors ; so that the air supply can be regulated by moving the 
doors to and fro. It will be noticed that the steam-pipe runs under 
the bottom of the furnace ; and the steam is thereby superheated, 
entering firom the boiler at 250° Fahr. It is heated up to 338^; and 
is therefore quite dry. It is difficult to obtain steam perfectly dry 
unless superheated, especially when the boiler-house is situated 
some distance from the retort-house. I attribute the non-success 
of my first experiments to the fact of the steam not being quite 
dry ; and a large amount being required, and containing a quantity 
of water, it had a noticeable lowering effect on the temperature of 
the furnace. 

Further, the injector must be so constructed as to pass about the 
necessary quantity of tar per hour ; and if too large, when the tar 
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U shnt down, » difficulty will be experienced in keeping it oon- 
Btantly flowing. Fig. 8 ia a Beetiou H acule) of a Tarlmtt'B injector. 
It conBiets of two concentric wrongbt-iron turned tnboB, screwed 
into a brasB body. The centre tube ia about i inch in diameter 
inside, and Ib connected with the tar eapply, which can be 
legaUted by means of a hollow brass ^ug. The space be- 
tween the two tubes ia very small, eapecially towards the end 
of the injector ; and thereoy a thin cironlar film of steam 
passes into the fomace, which curries, or iajeota, the tar well 
into it. It wiU then be complet-ely oonsumed, if anfflcient air 
allowed to enter with the tar. I have had this injector in naa 
Dpwards of three months. In regular working we bom 48 gallons 
of tar per 12 hours for each setting of seven oval retorts, 21 in. by 
16 in. inside section, by ft. 8 in. long. This amount of tar is 



FlO. 17.— TiBBDTT'a Injbctob. 

liberal aUowance, and keepa the retorts at high heats. Tbey car- 
bonize 40cwt. of coal each 12 homrs, working six-hour charges. 
These injectors, when once properly regulated, and the bed got into 
good working heats, will act for hours without the slightest atten- 
tion. Care must be taken to regulate the draught and size of the 
opening for admitting air, as if too much air is ejlowed to enter tbg 
settings, either considerably more tar must be consumed, or the 
heats will go down. For tac burning the furnace, as already men- 
tioned, must be of ample size, ao that the tar will be perfectly con- 
anmed without coming into contact with any brickwork; and, 
farther, the burner should be placed at least 2} feet from the arch 
BDppoiting the centre retort, or this and the centre retort will soon 
be bomt away by the cutting draught. 

In Table F are given the amounts of coke required to carbonize 
coal at high heats in ordinary, generator, and regenerator furnaces, 
and the amonnt of tai necessary to do the same work. In the case 
of regenerator furnaces neing tar, the quantity given must be taken 
as approiimate — 

Table F.—Valm of Tar at Fuel determined hy Practical Worlting. 

■ji-iSirs' ^tK.-.TJ'JT "i!^i^ 

Ordinsrr furnaces . . 18 lbs. .. 13 lbs. .. 10s. Od. 
OeneratoT do. . . 15 „ .. 13 „ .. 8b, 4d. 

BegenerBtor do. . . 10 „ .. 13 „ (?) .. Ss. Id. 

Co 
for tt 
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per 100 lbs. of coal carbonized are the average amounts used at the 
works under my supervision ; and 10 lbs. has been repeatedly given 
as the quantity required in good regenerative furnaces. Tar is 
therefore worth 5s. per ton for heating retorts when compared with 
coke used in the best regenerative furnaces. But when compared 
with coke burnt in ordinary furnaces, it is worth 10s. per ton ; and 
this on the basis of the price of coke being 6s. 8d. per ton, and only 
18 lbs. of coke used per 100 lbs. of coal carbonized, which is a low 
figure for ordinary retort furnaces. 

It now only remains to say a word on what to many appears the 
great objection to burning tar — viz., its efifect on the price of coke. 
Supposing all gas-works commenced to use 25 per cent, of the total 
tar produced, it would simply mean th^y would have about 4} per 
cent, more coke for sale than if they used all coke for heating the 
retorts. Thiswas well brought under your notice by Mr. George 
Livesey *s recent letter in the Journal of Gas Lighting,^ Consider- 
ing that the sale of coke can be largely increased by encouraging its 
use for domestic purposes, I do not think we need attach much 
importance to the fact of having 4} per cent, more coke for sale 
through burning 25 per cent, of the tar made. 

DUcusBion, 

Mr. H. Peatt (Burslem) said he did not quite gather how many 
pounds of tar were used per 100 lbs. of coal carbonized. 

Mr. Bell : Twelve. 

Mr. Peaty : Those are actual results ? 

Mr. Bell said they were ; and he might explain that this was 
making a liberal allowance. If the tar was reduced too much, the 
heats were liable to go down. He thought it better not to restrict 
the tar to too small a limit ; but no doubt it could be done for less 
than the quantity he had given. 

Mr. P. Simpson (Rugby) said he had been burning tar for some 
two months. His were small works, which could not compare with 
Mr. Bell*s. He did not use steam. He burned from 75 to 80 gallons 
of tar in 24 hours ; and in this time he carbonized, in five retorts, 
2 tons 12 cwt. of coal. The average price realized by his coke was 8s« 
a ton ; and he could only get 8s. per ton for l^s tf^r. Unless it could 
be sold for about 10s. per ton, it paid him better to continue burning 
it. He had no trouble whatever in using it for heating the retorts. 
He could employ tar two days, then coke two days, and return 
af^ain to tar without the slightest difficulty. There was no arch in 
his settings. For the purposes of tar firing, he cut a hole through 
the front wall about 4 inches diameter. A piece of angle-iron, about 
24 inches long, laid loosely in the opening to carry the tar clear of 
the brickwork. He had another hole through the fire-door, about 
2^ or 3 inches in diameter, to admit air. The fire-bars were taken 
out ; and the ash-pan filled up. He considered it an advantage to 
be able to employ tar for heatmg purposes without altering the fur- 
nace. In his case air entered through the first hole when the tar 
was introduced, and also by the hole in the fire-door. The tar was 
kept warm enough for running freely ; and it passed through a fine 
sieve, giving him very little trouble by the pipe stopping up. About 
88 years ago he burned tar ; but he then found some difficulty in 

* See No. 1219 (Sept. 21), p. 617. 
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keeping the tar nmning in a regn]ar stream. The sieve, however, 
now made it very easy to deal with. He might also say that there 
was very little smoke from the chimney. Ten gallons of tar were 
equal to 1 cwt. of coke; and in his setting he nsed 7i cwt. in 
24honrs. 

Mr. W. LiTTLEWooD (West Bromwich) was not, like Mr. Simpson, 
in a position to give a personal experience on the subject ; bnt he 
wished to ask Mr. Bell if in his paper he had taken into accomit the 
cost of wear and tear upon the superheating apparatus, and also of 
what he had constructed it. Because if of iron pipes it seemed to 
him that there would be considerable wear and tear of the pipes 
eonducting the steam through the bed of the farnace. As they 
were at present getting a good price (as prices went) at West Brom- 
wich for their tar, it woidd be some time before they used it for 
firing purposes. 

- Mr. Peatt remarked that the discussion was very much crippled 
from the fact that they were unable to grasp the mass of figures 
which had been presented. He thought it would be a proper sug- 
gestion to make to the Committee that, another time when any 
tobies had to be discussed, they should be printed beforehand. 
Either this must be done, or the discussion deferred to the next 
meeting. Of course there was a loss of time in the latter course. 
The Executive might be asked to print the papers, or give them 
tangible data to go upon. There was one question, however, he 
should like to raise. Mr. Bell said he did not think there would 
be much difference whether the tar was used in an open furnace or 
with regenerators ; but he did not say if he had worked with the 
latter. 

Mr. Bell believed he said that he had worked with a simple 
generator furnace. 

Mr. Peaty (continuing) said if Mr. Bell could work with the lo^ 
average of 12 lbs. per 100 lbs. in an ordinary setting, the results 
should be very good with regenerator firing. One would certainly 
expect more from regenerators than could be done in the open 
ftirnace. Steani must, he thought, exert a very lowering influence 
on the furnace. 

Mr. 0. Hunt (Birmingham) said he agreed very much with Mr. 
Peaty as to the difficulty of immediately grasping the whole of the 
figures that had been presented to them; but he had no doubt they 
would be able hereafter to study them with advantage. At the 
same time Mr. Bell had placed before them very cleariy the com- 
mercial aspect of the question, with which they were more closely 
concerned, and had thus given them ample scope for discussion. 
Mr. Bell had shown the comparative advantage of using tar under 
different circumstances — that was to say, when employed in ordi- 
nary, or in regenerative furnaces. It must be evident that unless 
special means were taken for introducing the tar, regeneration could 
not be applied to tar burning. When employing coke the air could 
be readily used as a vehicle for the return of the waste heat ; but, 
ordinarily, tar, and liquid fuel generally, was admitted at the front 
of the furnace, together with the air for its combustion. This 
formed the basis of the comparison by Mr. Bell, although it had 
yet to be shown that tar could not be used in a regenerative furnace 
with the same comparative advantage as in an ordinary setting. 
The question they had to put to themselves was, Whether, in their 
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partioular circamBtances, it would pay best to bum tar or coke ? 
The fear many of them had been labouring under as to the effect of 
the larger quantity of coke that would remain on their hands for 
sale was, he thought, effectually disposed of by the writer of the 
paper, and before him by Mr. George Livesey. It seemed that the 
use of tar as fuel in the quantity recommended could throw only 
a very small additional quantity upon the market — insufficient to 
affect the value of the whole to any very great extent. But the 
advocates of tar firing adduced a further reason for the proposed 
change. They argued that not only would the value of coke be not 
undidy depressed, but also that the value of tar would be very much 
enhanced. In other words, while, on the one hcuid, as regards coke, 
they looked with equanimity on the inevitable operations of the law 
of supply and demand, on the other hand, with respect to tar, they 
appeared to be convinced that a restricted production would result 
in an altogether disproportional inflation of price. Mr. Livesey had 
stated as his belief that from id. per gallon the price might be made 
to rise to 2id. per gallon, or an advance of 500 per cent., if the quan- 
tity for disposed were lessened by about 25 per cent. If the present 
low value was simply due to over-production, it was certainly quite 
possible that, by limiting the production, the price of the articleonight 
be very greatly enhanced. If for certain purposes tar, or the pro- 
ducts derived from it, was an absolute necessity, there were, of 
course, no practical limits to the price which it might be madcT to 
reach. But was this unreservedly the case? He was afraid it 
could only be accepted with such considerable reservation as to 
oast great doubts upon the ftdfilment of the prediction. They all 
knew that pitch and creosote, constituting by weight the great 
bulk of the tar, were by no means indispensable articles of com- 
fierce. Nor had the price of the latter commodity been at all affected 
by the enormous quantities now being used for fuel purposes ; and 
although, as regards anthracene and benzole, it was. said very truly 
thaty.^yriiig to the marvellous discoveries of science, these had 
become the foundation of new and indispensable industries, 
^ere was. a reservation attaching even to this, because it was 
quite apparent that the colour industry had suffered (as other 
industries had also suffered) from the general depression of trade 
during the past few years. A general shrinkage of values had 
taken place, whicl^ it would have been a marvel if gas products 
had escaped, and which was by no means an unmixed evil. The 
plain, course appeared to him to be that when companies or cor- 
porations could only obtain a few shillings per ton for their tar, 
owing to the great cost of carriage, it would pay better to burn it ; 
especially having regard to the fact that where these very low 
prices for tar prevailed, coke was mostly of a comparatively high 
value. He could not sit down without expressing his great sense 
of the worth of Mr. Bell's communication which was an important 
contribution to the transactions of the Association ; and he felt sure 
that when the members were able to go carefully through it, they 
would find it a most interesting and instructive paper. 

Mr. B. .0. Patebson (Cheltenham) said that fortunately he was 
not under the necessity of altering the heating arrangements at 
Cheltenham, as a fairly good price was realized for tar. He could 
not, however, help expressing his great obligation to Mr. Bell for 
the elaborate and clearly expressed paper he liad read that day. 

p 2 
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There was one matter on which he should like some information. 
Mr. Bell did not say what was the weight of coal he carbonized in 
the setting in which he burned tar. He had given the number of 
retorts and their sizes, and also the quantity of tar he used to heat 
the retorts ; but he (Mr. Paterson) did not gather that he gave the 
weight of coal carbonized with this amount of tar. If the infor- 
mation could be furnished, it would be interesting to the members. 
Mr. Bell's figures made out a very good case for tar, if, of course, 
it was possible, in actual practice, to make the theoretical value 
the practical value. There was a distinctive advantage in using 
tar if this was so ; for Mr. BeU made the theoretical value of tar 
11 per cent, greater than the theoretical value of coke. As to the 
idea that by reducing the quantity of tar' ptit upon the market, or 
restricting production, the value of the article would be raised, h^ 
did not think this was a wise basis on which to place the question. 
They were well aware how much they condemned the system in 
the case of the coal-miners, when they threatened to reduce the 
production ; but the miners had found that such a process did not 
pay in the long run. The question with gas managers was simply 
one of pounds, shillings, and pence ; or, in other words, Did it pay 
better* to bum tar or coke ? The markets for coke and tar would 
not, he said, be much affected by anything they did in using tar 
as fuel. The two things would balance themselves in the ordmary 
course of business affairs. 

Mr. W. B. Cooper (Banbury) felt very much indebted to Mr. BeU 
for his paper. There was one question he should like to ask him ; 
and it was, did he understand rightly that under his present 
arrangement the tar was consumed at the bottom of the furnace ? 
In the article which Mr. Bell had published in the Journal of Gas 
Lighting^ he said that he introduced the tar close under the arch. 
He (Mr. Cooper) tried this system, and had to give it up, because 
the arch was burnt down. If Mr. Bell was able to convert the fire- 
hole into a combustion chamber, he had made a great Stride- in 
advance. The paper had given them the theory of the matter, 
which was well supported by practice ; and a pound of practice was 
said to be worth a ton of theory. 

Mr. Bell, in reply, said he must first thank those present for the 
very kind way in which they had spoken of the paper, and more 
especially to Mr. Hunt and Mr. Paterson. He did not think it 
merited the amount of praise given ; but it was none the less grati- 
fying. Mr. Simpson had told them how much tar he burnt ; and 
then gave the reason why the quantity used was excessive. The 
tar was not properly consumed, if there was some left in the bottom 
of the furnace ; and this should be removed. As to Mr. Little- 
wood's remarks with reference to the superheater, he might say 
that this was an ordinary ^-inch steam -pipe built in under the 
bottom of the furnace, as shown in the diagram. It had been work- 
ing three months ; and he could not see where the wear and tear came 
in. He (Mr. Bell) was of opinion that it would last a considerable 
period; and this time alone would prove. Mr. Peaty referred to 
regeneration. Well, Mr. Hunt had answered this question. Begene- 
ration did not come in at all unless they could heat the necessary air 
required to burn the tar, and thus utilize the waste heat from the 
setting. The effect of admitting a small secondary air supply was 
to lower the heat, and do no good. When working, there ought 
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lo be no smoke whatever from the chimney. The tar shoold be 
perfectly consumed ; and this was not the case if smoke was to be 
seen. He used the simple generator setting because he could not 
get down an^ depth ; but if he had means, and his works were 
adapted for it, they would certainly go in for what some people 
called a complicated regenerative furnace. He should not think of 
buying tar to burn. The entire question was simply one of whether 
it paid better to bum the tar or sell it ; and it was a matter which 
applied to each works separately. It was impossible to lay down 
one general rule, as what would apply to one works would not to 
another. For instance, in the case of a works where tar was only 
worth 5s. per ton when used as fuel in lieu of coke, if they could 
sell the tar for 10s. per ton, they would be foolish to bum it. Mr, 
Cooper had alluded to the first method he (Mr. Bell) had employed 
in burning tar. He also experienced the same objection Mr. Cooper 
had, that it burnt away the arch and centre retort ; and he found 
that the flame must be kept away from the arch until combustion 
had taken place. It would be as well, if it were possible, to bum 
the tar without steam; but there was the mechanical difficulty 
of getting it into the furnace. In a paper read by Mr. B. P. 
Spice, of London, before the Association of Municipal and Sani- 
tary Engineers and Surveyors at Hanley in July last,'*' the writer 
said that 1 lb. of tar would do as much effective work as between 
4 lbs. and 5 lbs. of coke. This was absurd ; and it could not be 
done, in Mr. Yalon's or any other furnace, unless an enormous 
quantity of coke was being used, and very Uttle duty obtained 
from the coke. How were they going, by simply burning fuel 
which had a calorific value 11 per cent, higher than coke, and 
which gave the effluent gases a little higher temperature, to get 
1 lb. of tar to do as much work as 4 or 5 lbs. of coke ? It was im- 
possible ; and he thought it was a pity such statements should 
be brought forward before gentlemen unable to challenge them. 
Surveyors might report this to their corporations, who would think 
their managers, if they were burning tar, were not getting the 
results they should do. This was one reason that induced him 
to go carefully into the matter. If 1 ton of tar did the work of 
1^^ tons of coke in ordinary furnaces, this was all that could be 
expected from it. In conclusion, he again thanked the members 
for the way in which they had received the paper. 

On the motion of the Pbesident, seconded by Mr. Patebson, a 
hearty vote of thanks was passed to Mr. Bell for his paper. 

Election of Officers. 

The President said the next business was the election of 
President. He had to propose a gentleman well known to all of 
them — Mr. H. Hack, of the Saltley station of the Birmingham Cor- 
poration Gas-Works. It afforded him much pleasure to propose 
him ; and he was also very pleased to say that Mr. Hack was 
willing to accept the position. 

Mr. Hunt said he claimed as his privilege the pleasure of 
seconding the motion. As Mr. Hack's colleague for many years, 
he thought he had a title to speak, he might say authoritatively, as 
to his good qualitiea. He was sure that the honourable office of 
President of the Association could not be better bestowed than 

* See Journal of Oas Lighting, Vol. XL VIII., p. 61. 
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upon Mr. Hack; but he would not in his preseneo say what he 
could do in his absence. He was quite satisfied that the interests 
of the Association would be furthered under Mr. Hack's guidance 
and in his hands. 

The motion was then put to the meeting, and unanimously 
adopted. 

Mr. Haok said he must thank the President and Mr. Hunt for 
the very kind way in which they had proposed him, and also the 
members for so unanimously electing him as President of such an 
important Association. He little thought when he joined it a few 
years ago he should be so soon called upon to fulfil the respon- 
sibility of President. When he looked round, and saw many 
members so much longer connected with the Association, and who 
had thus greater claim to the high distinction, he felt all the more 
grateful to the members for conferring the honour upon him. The 
responsibilities were very great in connection with an office of this 
kind ; and his only fear was that he should not be able to carry 
out the duties in so satisfactory and able a manner as his prede- 
cessors. He knew, however, that the members were all indulgent ; 
and trusting to their forbearance, he hoped at the end of his term 
of office, they would not regret the choice they had made that day. 
There was one thing that they would hear of presently which 
would possibly make it more difficult for him than it would other- 
wise have been. It was that their Secretary intended to offer his 
resignation. There was much attaching to the office of President 
in which the Secretary helped very much ; but he knew he could 
look for assistance from his successor whoever he might be. 

Mr. B. W. Smith (Smethwick) proposed, and Mr. J. Tindall 
(Walsall) .seconded, the re-election of Mr. Simpson as Treasurer ; 
both gentlemen referring in eulogistic terms to his past services. 

The motion having been unanimously carried, 

Mr. Simpson briefly returned thanks, assuring the members that 
as long as they choose to nominate him to the office, he should be 
pleased to fill it. 

The President said the next business on the programme was 
the election of Secretary. He had received from their Secretary 
a letter [which he read], in which he asked to be relieved from his 
office. Mr. North, however, had scarcely left them time to take 
any steps in connection with the matter ; and they could do noth- 
ing but let it stand over till that meeting. If they could get him to 
reconsider his decision and continue the work, it would be a great 
benefit to the Association. Of course, they could not compel — ^he 
was going to say, an unwilling horse to work, but Mr. North was 
far from unwilling. 

Mr. North said he could not but feel gratified by the very hearty 
manner in which the members had expressed their desire for .him 
to retain the office of Secretary for a further period ; but under 
existing circumstances he was compelled to say " No." Only a few 
days before he wrote the letter which the President had read, his 
Directors came to a decision which would materially increase his 
ordinary duties ; and he felt that he should not be able to do justice 
to the Association as its Secretary, and hence his wish to be relieved 
from the work. 

Mr. Hunt said he was sure they all very much regretted the 
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decision their Secretary had arrived at ; and he asked if Mr. North 
would not continue in ofiQ.ce for another year if the Committee 
fotmd him some assistance. He thought this would meet with 
the approval of the members generally. 

Other members having also expressed a hope that Mr. North 
would continue in ofi&ce if he had some assistance, * 

Mr. North remarked that he appreciated their kindness very 
much ; but he was unable to take the secretaryship again, and he 
knew other members well able to discharge the duties. 

Mr. Hunt said if Mr. North was not to be shaken in his deter- 
mination, he thought that, before proceeding to consider the choice 
of a successor, they should tender to him a most hecurty vote of 
thanks for his valuable services to the Association ; and he believed 
it would accord with the feelings of the members if they were to 
put themselves in a position to offer him some more substantial 
recognition. He had guided the Association during the last seven 
years with conspicuous success ; and under his care it had grown 
to the important position it now held. He should therefore pro- , 
pose that a Committee be appointed to consider this matter. 

Mr. Hack seconded the motion. 

Mr. NoBTH asked to be allowed to enter his protest against the 
proposal. What services he had rendered had been rendered 
freely and willingly, and without hope of fee or reward ; and he 
considered he had only done what the other of&cers of the Asso- 
ciation, and those who contributed papers for the benefit of the 
members had done — ^viz., to serve and to further the interests of 
the Association to the best of his ability ; and he should therefore 
take it as a favour if the members would let the matter drop. ^ 

The motion was then put to the meeting, and was carried xmani- 
mously ; the President, Past-President, Mr. Simpson, Mr. Cooper, Mr. 
Winstanley, and Mr. Hunt being appointed as the Committee. 

Mr. North said he was extremely grateful for the vote of thanks 
that had been so heartily passed, and for the uniform courtesy and 
kindness he had ever received from the members of the Association. 
He could safely say he had made more friends in the last seven 
years than in the rest of his life. He must thank the members for 
their forbearance with his shortcomings ; and he hoped they would 
excuse where things had hot been done in accordance with their 
standard. 

Mr. TiNDALL was sorry the^ had not had the power to shake 
Mr. North in his determination; but seeing he was resolved to 
resign, they would have to elect another Secretary. He therefore 
begged to propose that Mr. Cooper, of Banbury, be elected to the 
ofi&ce ; and in doing so he said he thought he would prove as good 
a Secretary as they could possibly select. 

Mr. Smith seconded the motion. 

The President, in putting the proposition to the meeting, said 
he believed Mr. Cooper was amongst the first members of the 
Association ; and he had no doubt he would do the work well, and 
give them satisfaction. 

The motion having been unanimously agreed to, 

Mr. Cooper said he was sure there was no one present who more 
deeply regretted the step Mr. North had seen fit to take than he 
did. He had known him for many years in connection with the 
Association, and had always found him one of the kindest and most 
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genial gentletnen with whom he had ever come in contact. He 
(Mr. Gm>per) had consented to take office for twelve months ; and 
he would try and do his best. At the end of that time he hoped 
the members would be able to provide an able and willing snccessor, 
who wonld eclipse not only himself but Mr. North. He thanked 
them very mnch for the honour they had conferred upon him, 
remarking that he would try to merit it by doing his best for the 
interests of the Association. 

On the motion of Mr. Hunt, seconded by Mr. Patersok, Mr. 
A. Colson (Leicester) and Mr. North were elected members of the 
Committee, in place of those retiring according to the rules. 

Mr. CoLSON and Mr. Nobth having briefly thanked the members, 

Mr. T. CoLLBTT (Dudlev) proposed the re-election as Auditors of 
Mr. J. S. Beeves (Bilston) and Mr. H. Taplay (Stoke-on-Trent). 
Mr. TiNDALL seconded the motion, which was agreed to. 

Votes of Thanks. 

' Mr. Hack wished to propose a hearty vote of thanks to the 
retiring President. It had been his (Mr. Hack's) good fortune to 
be present at each Committee meeting, and also at each meeting of 
the members in the past year; and he had seen the very able 
manner in which Mr. Annan had conducted the proceedings of the 
Association. They would not soon forget the very handsome way 
in which he received them in his own town of Wolverhampton — ^it 
was a red letter day in his term of office. He (Mr. Hack) could only 
hope that during his year of office he might be able to conduct the 
proceedings in as satisfactory a manner as Mr. Annan had done. 

Mr. CoLLETT seconded the resolution, which was carried with 
acclamation. 

The Pbesident said it had given him very great pleasure to 
have heard that be had given satisfaction. In his own mind he 
had not done all he should have liked. But he had endeavoured 
to do what he could ; and if they were pleased, he could assure them 
he was doubly so. He should now leave the chair to their future 
President ; hoping that Mr. Hack would receive the kindness and 
sympathy of the members as he himself had done. 

Mr. Paterson proposed a vote of thanks to the Treasurer, 
remarking that Mr. Simpson had a balance of £,10 in the bank ; 
and if they could persuade him to hand over half of it to the Com- 
mittee which had been appointed, he should be glad. 

Mr. D. W. Lees (WiUenhall) seconded the motion, which was 
carried. 

Mr. Simpson having acknowledged the compliment, 

A vote of thanks was, on the motion of Mr. Lees, seconded by 
Mr. Bell, passed to the Committee. 

Mr. W. T. Tew (Warwick) next proposed, and Mr. C. E. Jones 
(Chesterfield) seconded, a vote of thanks to the Auditors, which 
was heartily accorded. 

The business portion of the proceedings was then brought to a 
close ; and the members having dined together, most of them spent 
the remainder of the day in visiting the Exhibition of Manufactures 
and Industries in Bingley Hall, Birmingham. 
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HALF-YEARLY MSETIKG, OCT. 2. 

This Meeting was held at Malton, Yorks. — Mr. H. Tobet, En^- 
neer and Secretary of the Malton Gas- Works (the President), in 
the chair. 

The President, in opening the proceedings, said he desired to avail 
himself of this, the first opportunity which had presented itself, of 
thanking his fellow- members for the honour they had done him 
in electing him to the chair. He could not. he added, help feeling 
that the presidency might have been more ably filled by some other 
member of the Association. As, however, they had put him in this 
position, he would do his best to discharge the duties appertaining 
to it ; and he asked the members* kind indulgence if there should 
be any remissness on his part to discharge them in a thoroughly 
efficient manner. 

Mr. W. FoBD (Stockton-on-Tees), in the unavoidable absence of 
the Secretary— Mr. Hardie, of Newcastle-on-Tyne — undertook his 
duties, and read the notice convening the meeting. 

New Members. 

Mr. E. J. Lloyd, of the York Street Gas- Works of the Leeds 
Corporation, was elected a member ; his nomination being made 
by Mr. Hardie, and seconded by Mr. Ford. Mr. A. C. Wilson, 
r.S.A., F.R.P.S., analyst, of Stockton-on-Tees, and Mr. Huson 
Bonsor, of the Anchor Tube-Works, were elected associates, on the 
proposition of Mr. Trewhitt (West Hartlepool), seconded by Mr. 
Ford. It was stated that Mr. Wilson was a gentleman very much 
interested in the subject of coal analysis and other matters relating 
to the profession. 

The President then read the following 

INAUGURAL ADDRESS. 

Gentlemen, — It is a matter of congratulation to gas managers, 
engineers, and others interested in gas manufacture that, notwith- 
standing the prevailing depression of trade, and the cry of bad 
times, the gas industry has not materially suffered. Taking a 
general view, we come to the conclusion that it is in a fairly pros- 
perous condition. The cry of the public is more light ; and none 
of our rivals can satisfy this demand so cheaply and so well as 
ourselves. We have keen competition in the electric light and the 
oil-lamp ; but up to the present time we have been able to distance 
both. Though electricity may be the more brilliant competitor, 
it is by no means the most to be feared ; the low price of petroleum 
making the oil-lamp an enemy not to be despised. Electricity may 
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race with gas in onr cities and large towns ; but in the country dis- 
tricts it is ^troleum which treads close upon our heels. 

It is now, however, evident that gas wul be able to hold its own, 
and has more staying power than the public at one time gave it 
credit for. Its position has been much improved by the extension 
of its use for other purposes than lighting ; a wide field of useful- 
ness has been opened for it as a fuel for cooking and heating, 
for motive power, and for a hundred diversified applications in 
arts and manufactures. We find it profitable to develop its use 
in these ways ; the reason being that the gas is taken at a time 
and in a manner which allows us to produce it cheaply. But not- 
withstanding all that has been done to develop this part of our 
business, it has, in my opinion, been only half done. We should 
treat the matter in a bolder manner, by ascertaining what we can 
produce and sell gas for under &vourable conditions ; and then offer 
the public a supply of cheap gas subject to those conditions. That 
such a supply could be made hardly needs proving. To induce the 
widespread use of gas, it must be offered at rates which will place 
it well in competition with other fuels. Inmost towns the price of 
gas is such as to cause it to be a very expensive fuel. The public 
fain would use it extensively for domestic and manufacturing pur- 
poses. Its cleanliness and its adaptability, the ease with which it 
can be applied at any point, and in any required intensity, are 
strong points in its favour ; but the heavy cost is a bar to it. 

Let us glance at the conditions under which cheap gas can be 
supplied. In considering this matter, we may divide our supply 
into three classes. In the first class we wUl put our original 
customers — the users of gas for lighting purposes ; and they are 
friends we must do our best to please and add to. To serve them 
is the reason of our existence; and whatever steps we take to 
oblige other customers, this class must be looked after and cared 
for. We may lay it down as a rule that no other customers are 
worth striving for, and obtaining, unless the trade we do with 
them is conducive to the interests of our first customers — the users 
of gas for lighting. It must be borne in mind that it is only 
because we have the use and aid of the works and mains which 
their demands have called into existence that we are enabled to 
consider cheaper rates for other purposes. Therefore I hold that, 
in arriving at prices for gas for non-lighting purposes, we should 
fix them at such a figure as will be beneficial to the lighting class, 
as I feel assured that all our efforts to make gas available for other 
purposes will not cause the use of it for lighting from remaining the 
staple of our business. The supply of gas to this class is attended 
with considerable disadvantages. They take it in a manner which 
entails a large outlay of capital for its production, arising from the 
great disproportion of their summer and winter demand ; their 
requirements in the latter season being about four times as 
great as they are in the former. In addition to the dispropor- 
tion of their daily consumption, there is the irregularity of 
their hourly demand; the make of the daytime having to be 
stored in expensive reservoirs for use at night — the bulk of 
it being taken between dusk and midnight. In all cases an 
enlarged demand for gas can be met at a lower price than the 
existing one ; because the outlay of capital necessary would be 
less per 1000 cubic feet than the capital upon which the present 
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supply pays dividend, and also that the rate of interest is now 
generally lower than old capital has been raised at — very little 
capital in these degenerate days being issued bearing the orthodox 
10 per cent, dividend. The ordinary normal increase of gas for 
lighting, with other causes — such as the stationary nature of some 
of the expenses, and the cheapness of raw matenals — enables gas 
producers to be continually reducing its price. 

The second class of consumers are those whose consumption 
tends to equalize our daily production ; making the sunmier output 
equal to the winter, without increasing the maximum make. It is 
to such a class of customers that the lowest rate could be offeredi 
as there would be no outlay of capital required; and, conse* 
quently, no charges for interest need be taken into account. As 
a general rule, the total annual output of gas at our w'orks could 
be done in 200 days, instead of extending over the 865. So that 
practically our works and plant are capable of producing 80 per 
cent, more gas than they are called upon at present to supply ; or, if 
we allow for some portion of the plant lying off for repairs, about 
70 per cent, increase could be accomplished without the expenditure 
of a penny for extensions. The prune cost of such gas would be 
covered by little more than the manufacturing charges ; and these 
would be reduced, as we should be able to work our plant up to 
nearly its full power all the year round. The renewal of retorts, too, 
would not be so heavy when worked continuously — their gaiting 
and letting down, as you are aware, shortening their life consider- 
ably ; and we should also hope to get the raw material of our 
manufacture, coal, at a lower rate per ton were it taken in regular 
quantities. The consumers who most nearly approach this ideal 
class are those who use gas for cooking in the sunmier months, and 
resort to their coal-heated ranges in the winter. A differential rate 
in excess of the cost of manufacture, and which would secure such a 
consumption, would be an expedient and profitable one to make. 

The third class of supply is that which is uniform throughout the 
year; the demand being nearly the same day by day, with the 
exception of Sundays. This class is composed of those who use 
gas for motive power and manufacturing pu^>oses. The gas used by 
them would evidently be principally taken in the ordinary working 
hours — viz., between six o'clock in the morning and six o'clock at 
night. It would be a day supply as distinguished from a night one ; for 
during the greater part of the year it would be supplied in the hours 
of daylight, but in two or three of the darkest months it would 
overlap the supply of lighting gas — viz., from 6 to 8 o'clock in the 
morning ; and from 3.30 to 6 o'clock in the evening. In fixing a 
price for this kind of consumption, we should have to consider the 
. outlay of capital that would be necessary to meet it. As the maxi- 
mum winter day's production would be increased, provision would 
have to be made in the carbonizing and other manufacturing plant, 
as far as the station meter, to produce it ; but with regard to gas- 
holders and distributing plant, very little (if any) enlargement 
would be required, as the consumption would be essentially a day 
one. I think I should be on the safe side if I estimated that half 
the usual outlay of capital per 1000 cubic feet would be amply 
^sufficient for the purpose of meeting a supply of this nature. The 
manufacturing charges would be nearly identical with those for gas 
for lighting purposes. The charges of this and the preceding class 



220 NOBTH OF BNOLAMD A880CUTI0N. 

under the head of distribtition would be oomparatiyely small, as 
^e same mains that convey the gas for lighting would carry the 
cooking and manufacturing gas. Li many cases the same serdceB 
would be used ; and any outlay on meters would be an investment 
the interest of which would be paid by the meter-rental. The items 
for rent, rates, taxes,, and management, would not be affected. 

All the latter classes of supply have yet another feature in 
their favour, which must not be overlooked — viz., that the per- 
centage of leakage does not increase ^o ra^d with the quantity of 
gas sent out. A much larger quantity of gas might be passed 
through our mains and services, and the quantity lost by leakage 
remain nearly stationary, which, in other words, is a decreased 
percentage of loss. 

I think it will be admitted that gas coidd be produced and sold 
to the two latter classes of consumers at much reduced prices. It 
is beyond question that a summer consumption, the complement 
of our present make, or a regular daily demand, would cost much 
less to produce, as a supplement to our existing work, than does 
our present make for lighting purposes. We undoubtedly could 
supply a cheap gas for specific purposes ; and the matter limits 
itself down to the question, Shsdl we attempt it? We ask our- 
selves. Is it desirable and expedient to do so ? The expediency of 
doing 80 depends upon the price at present charged, the amount of 
difference in the rates which could be offered, and the probable 
increase in the consumption which would follow. 

Differential rates have been tried in some towns on the Con- 
tinent — notably in Denmark and in Brussels — with much success ; 
but in these instances the existing rates were somewhat high. 
Where the price charged for gas is low — t.e., relatively low to Uie 
price of fuel in the district — the gain to be anticipated from a differ- 
ential rate is not large. Those undertakers are best able to make 
wide differential rates whose expenses under the heads of rent, 
rates, taxes, distribution, management, capital charges for dividend 
or interest, or some, or one of them, are heavy in proportion to their 
sale of gas. They are in a position to offer gas, to those who can 
take a supply under th^ favourable conditions before specified, free 
from the greater part of the incidental charges referred to. When 
these charges amount to from Is. to 8s. or more, a liberal differ- 
ential rate can be granted, with profit to the undertaking, and 
advantage to the consumers; but in cases where these charges 
only amount to a few pence per 1000 cubic feet, there is evidently 
not much that can be offered. 

Supposing we decide to cater for users of gas for other than light- 
ing purposes, the next thing to consider is how we can best meet 
their requirements. We have to define their position, and devise 
methods for distinguishing and dividing their supplies ; and this is 
a matter of no little difficulty. We want them to take the low- 
priced gas at such times and in such manner as will enable us to 
produce it at the low price. Several classifications have been 
offered to us — such as, ** Gas for other purposes than illuminating " 
— which does not express exactly what we want, as if it be used 
concurrently with lighting gas, and taken during the hours of our 
heaviest demand, it would not be advantageous to us to supply it 
at a low rate. It embraces all that is beneficial to us ; but it may 
also include much that is not so. ** Gas for manufebcturing and 
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trading porposes ** has been suggested as another classification ; 
bnt is an incomplete one. As it is worded, it would include gas 
used in houses of business for lighting ; and it requires to be sup- 
plemented by the words " for other purposes than lighting," and 
even then it becomes much the same as the previous one, but less 
comprehensive. *' Gas for cooking and heatmg " is a good term, 
and, as regards the cooking, is the consumption we are anxious to 
obtain ; but the use of gas for heating — viz., for warming rooms, 
&c. — is apt to take place at times and seasons not favourable to the 
supply of cheap gas. 

In my opinion, the expression " Day gas '* is the best definition 
of the supply which we contemplate making. It includes nearly 
all the gas used in the summer months for cooking, &c., by Glass 2 ; 
and all that is most worth having of the gas used, for power and 
manufacturing purposes, by Class 8. In the winter months, when 
the demands of the latter overlap the supply of lighting gas, it 
selects that portion of their consumption most advantageous to 
supply to be charged at the low rate, and leaves that which is least 
so to be charged at the full rate. On the whole, I think the classi- 
fications of *' Day gas" and *' Night gas " are best adapted to the 
object we have in view ; but the difficulty lies in separating the 
two. Except in those cases where lighting gas was not used at all 
— ^and some might occur — it would be necessary to provide separate 
meters for each priced gas, and also separate fittings to convey it 
to the point where it is burnt. The cost of these would fall upon 
the consumer, and would be a set-off against the reduced rate. 
The expense of meters we know would be equivalent to from Id. to 
2d. per 1000 cubic feet of the gas passed through them; and, 
therefore, a differential rate of a few pence would be almost all 
swallowed up in the meter-rental, and the consumer would reap 
little advantage. 

To obviate the expense of a second meter, the enterprising Engi- 
neer of the Brussels Gas- Works, M. Wybauw, has devised one with 
two dials, to register separately the gas used in different periods of 
time ; whereby he claims that he is able to ascertain the consump- 
tion of gas during the day. By his courtesy I have the pleasure to 
show you samples of his meters. He informs me there are 2400 in 
use in Brussels at the present time ; the system having been ii^i 
operation since January, 1884. Should it prove practicable to 
divide the day supply from the night without duplicating services, 
meters, and fittings, a great advance will have been made ; and one 
of the difficulties attending supplies at different rates solved. But 
the division of night and day gas is not entirely a satisfactory one, 
as there may be a number of consumers falling under Class 8 taking 
a regular daily supply, not for lighting, but for manufacturing pur- 
poses at night ; the nature of the business being such as to require 
night work — for instance, printers of daily papers, bakers of bread 
for morning delivery, &c., and such as these it would be unjust and 
impolitic to place outside the pale of a differential rate. Their case, 
however, might be met by the use of separate meters. 

It may pertinently be asked. Do I practise what I preach ? To 
such a question my answer would be a qualified ** Yes." In April, 
1882, the Malton Gas Company resolved to let out cooking-stoves 
on hire at the nominal rent of Id. per month for all the ordi- 
nary sizes ; and this, as you will see, is equivalent to a differential 
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rate for gas for cooking. The nsnal rental of the cooker that is 
most in demand would be 28. 9d. per qnarter, or lis. per annnm. 
Assmning the yearly consmnption by each of these stoves to be 
20,000 cubic feet (which is approximately the average), then, by 
releasing the consumer from tiie payment of 10s. per annum for 
stove-rental, it is equivalent to reducing the price of his cooking 
gas by 6d. per 1000 cubic feet. Had a differential rate for cooking 
purposes been adopted — 6d. less in amount than the ordinary rate 
*-7a separate meter would have been necessary to register the eon* 
sumption of the stove ; and the rental of the meter would have 
detracted from the advantage of the rate, reducing it to about 4d. 
per 1000 cubic feet. 

As regards consumers of gas for motive power, the Company met 
them with a reduction of 25 per cent. — viz., they were charged 
2s. 6d. per 1000 feet against 83. 4d. the ordinary rate. Since that 
time, however, the disparity in prices has been lessened by a reduc* 
tion of the general rate to 8s. per 1000 feet. I regret that the 
manufactures of Malton are small, and not such as to make any 
great demand for gas at this rate. But the Company have no 
cause to be dissatisfied with the results of the steps they took. 
This is especially evident when it is borne in mind that this is a 
quiet agricultural town, with a nearly fixed population, the number 
of individuals having only increased by 582 in the decade between 
the last two censuses, or at the rate of 7 per cent, in 10 years ; and 
^et the sale of gas shows a steady increase of as much per cent, 
in one year. 

It has been raised as an objection to differential rates that a 
bonus would be given to the present users of day gas, whi&h they 
have never asked for, and wnich the other consumers must pay. 
The assumption that the other consumers would have to pay it is . 
rather hastily made, and is not borne out by facts. It is true there 
might be a loss on the occasion of the change, arising from the 
reduction to present users of cookers and other apparatus ; but this 
loss, or '* bonus " as it is called, would very soon be made good by 
the increased sale of gas. The greater the reduction, the greaior 
the loss ; but also the greater the bound made in the enlarged use 
of gas. The places where the differential system of rates could be 
most successfrdly adopted are those where capital charges are 
heavy. Where the capital charges are heavy, tne price of gas is 
necessarily high ; and where the price of gas is high, the day 
or stove and engine consumption is. small, and therefore the 
** bonus*' would be small and easily recouped. The other con- 
sumers need not fear being called upon to pay it. In Brussels 
where the reduction was a bold one — ^viz., 50 per cent. ; or half 
price for day gas — the " bonus " was made good by the increased 
consumption in the first year of its operation. 

Another objection, apparently based upon that sentiment of fair 
play said to be inherent in all Englishmen, is that one class of con- 
sumers should not be given an advantage over another ; that the 
** enterprising draper and the comer publican*' should not be 
charged the full rate for the gas used in their businesses, while 
the printer with a gas-engine, or the baker with a gas-heated oven, 
are charged a lower one. It appears to me, the answer to this is 
that we are able by the circumstances of the case to offer a supply 
of gas at certain times, or for certain purposes, at a reduced rate. 
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It is offered to every person alike ; and almost all have work in 
which it could be utilized. Those who avail themselves of it, do so 
with profit ; and those who do not, get a profit and advantage from 
those who do. The ** enterprising draper and the comer publican " 
stand to be benefited both directly and indirectly by the rate, and 
not prejudiced. Are these fair-play advocates averse to sliding 
scales of prices varying with the quantity used ? To be consistent, 
they should be. We may ask, why handicap the snlall tradesmen 
by charging them the full rate, and favour the large ones by letting 
them have it for less. 

It is said that the public have not asked for a supply of the kind. 
Perhaps not in a specific manner; because the majority of the 
consumers are not aware a differential rate could be granted which 
would be mutually advantageous to the gas undertakers and them- 
selves, and therefore are unlikely to ask or agitato for it. They are, 
however, always grumbling at dear gas, and are very pleased to 
get a cheap supply, and soon show their appreciation by making 
Uberal use of it. But ought not gas undertakers, seeing they are 
trustees, as it were, appointed by Parliament for the supply of gas 
to given districts, to feel that there is a moral obligation to give the 
popidation of those districts all the advantages that a gas supply is 
capable of? Is it not a duty upon them to serve the interests of 
the community intrusted to them ? But the duty is not only to the 
consumers, but also one which directors and committees owe to the 
shareholders and proprietors of works. They have in a system of 
differential charges a source of profit ; and by adopting such a policy, 
gas would be brought into more general use, competition would be 
weakened, and the undertakings would be rendered more stable. 
It remains for gas companies and corporations to go over and take 
possession of this *' Land of Promise,'* and not to be deterred by a 
Jordan of fear or prejudice. 

However much we may congratulate ourselves on our gains 
in the sale of gas, there is ample room for condolence in the loss 
on residuals. Perhaps this depreciation in their vistlne ought not to 
have been altogether unforeseen. They had reached a high price, 
a higher price than could reasonably be expected to be maintained. 
When, as in some cases, the cost of coal was covered, and more 
than covered, by the value of the residual products, it was evident 
that tills state of things could profitably be taken advantage of by 
those favourably situated to convert coal into marketable products. 
The opportunity for investing some of that plethora of capital 
from which this country suffers was certain not to be lost. The 
high prices of tar and ammoniacal liquor also turned the attention 
of those who had been subjecting coal to destructive distillation for 
its coke alone, to attempt the recovery of the other products. To 
the quantities placed upon the market by these producers, added to 
the annually increasing quantity arising from gas manufacture, may, 
I think, be traced the present low prices. The loss has been con- 
siderable ; but its percentage to our gross revenue is not large. Were 
we now to lose the sale of both tar and liquor altogether, it would 
hardly affect us more seriously than an advance of Is. per ton on 
coals. • 

On the one hand it has been urged that gas makers should reduce 
their production of tar, or rather, I should sisiy, limit the quantity 
for sale ; and thus endeavour to keep up prices. Whether by such 
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a course of action the value of tar will make anything more than a 
temporary advance is very doubtful. The quantity which can now 
be produced outside gas-works, and if prices are remunerative will 
be produced, is such as to banish all hope of any increase at all 
equal to the fall which has taken place. The plan of burning tar 
for heating retorts appears to me to have the drawback of putting 
one's self to considerable inconvenience and trouble, with the result 
of benefiting those who distil coal for the residual products. On the 
other hand, it has been urged that the market should be allowed to 
take its natural course ; all the tar produced being placed upon it, 
and letting prices get to their lowest, with the object of driving the coal 
converters out of the field. To do this they must also be starved out 
of their works also ; for as long as they carbonize any coal at all, they 
must have tar for disposal. The plan, to be thorough and consistent, 
means selling all the residiial products at prices that the coal con- 
verters cannot compete with. It is a very heroic policy, as our 
revenues must suffer acutely until our object is accomplished. 
The question arises, How long will it take to carry out ? and when 
we have carried it out. How long will it be before we have to resort 
to the same policy again ? Any reward for our heroism in the 
shape of improved prices, would, I fear, see the coal converter 
again as our competitor, and the destroyer of our happiness. The 
proper course to my mind to pursue is to proceed without any 
attempt to work the market; and if we can heat our retorts as 
cheap, or cheaper, with tar than coke, to do so. Whether we can do 
so or not, however, depends upon the relative selling prices of coke 
and tar, and the quantities of each necessary to carbonize a given 
weight of coal. 

My friend, Mr. Sellers, of York, who is always well to the fore 
in these matters, has sought a market for tar among local autho- 
rities and road makers, and has issued a circular setting forth its 
advantages for making asphalted roadways. A large quantity of 
tar. must be used for this purpose in many watering places and 
such-like resorts ; but why it should be limited to those places it is 
not quite easy to understand. Of tl^e improved appearance, clean- 
liness, and greater durability of such roads, there can be no doubt. 
The Malton Gas Company has for some years past disposed of about 
30 per cent, of its make of tar by working it up into asphalte pav- 
ing, and laying it down in private premises, for yards, paths, &c. 

Sulphate of ammonia is m almost as hopeless a condition as tar ; 
and its price is influenced by much the same causes. Seeing that 
its value depends upon the nitrogen it contains, it is somewhat 
singular it does not attain a price per unit of nitrogen equal to that 
of nitrate of soda. But such is not the case ; the difference being 
in favour of nitrate. Almost our only hope of better prices lies in 
a larger demand arising for it for agricultural purposes. Farmers 
are not sufGiciently acquainted with its merits and value. They are 
slow to adopt new ideas, and are most conservative in their methods 
of working. If they can be induced to experiment with it, there 
will be a prospect of their continuing its use. It is true they 
are not in a good position just now for experimenting, as past 
bad seasons and present bad price0 do not place them in a 
flourishing condition. That all- the sulphate of ammonia made 
in this country could be used at home is apparent, when we 
consider the quantity produced, and the area of the land in the 
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United Kingdom under ctdtivation with crops in which its 11S9 
would be attended by beneficial results. Of the 47 million acres 
cultivated, about 30 millions grow com and other crops, which are 
greatly improved by the application of nitrogenous manures. A 
comparatively light dressing effects much good, as, generally speak- 
ing, nitrogen is the minimum element in the soil essential to the 
growth of |>lants ; and if the minimum essential be increased, the 
plant is at liberty to avail itself of all the other constituents neees- 
sary for its full and free growth, and which are already in the soiL 
Were an annual application of 1 cwt. of sulphate of anmionia made 
to each acre in twenty of the land under cultivation, the whole 
quantity produced in England would be taken for the purpose. It 
is the cheapest source of nitrogen ; and this fact wants impressing 
upon farmers, for their own sakes and ours. By persistently 
bringing its merits under their notice, we may hope to get rewarded 
by an advance in its market value. 

I trust that better times are in store for ourselves, and other 
manufacturers ; and that the tide of prosperity which has been so 
long on the ebb, will shortly return. 

Mr. T. Bower (West Hartlepool) read the following paper: — 

TAR AS FUEL. 

In bringing before you to-day the question of " Tar as Fuel " for 
the purpose of heating retorts, I do so more with a view to stating 
my own experience and to elicit that of others in this direction than 
to lay before you any novelty. Indeed, as you know, the use of tar 
in retort furnaces is the revival of a very old system, dating back 
almost from the introduction of gas lighting ; and it is only since 
the sudden collapse in the price of tar for manufacturing purposes 
that it has again come to the front as a fuel. Its qualities for this 
purpose having been so ably set forth by Mr. N. H. Humphrys, 
F.C.S., and other talented writers, in addition to the many explana- 
tory letters and papers by those managers who have given us the 
benefit of their experience through the columns of the seveial gas 
publications, it is unnecessary for me to dwell upon this aspect of the 
question ; and I shall, therefore, briefly state my own experience. 

The retorts for which I have used tar as fuel are in settings of 
sevens, 9 ft. 3 in. long, 21 in. by 15 in. oval. On the top of the 
bench is placed a wrought-iron cistern, with strainers fixed both at 
the inlet and outletj into which the tar is pumped from the tar- 
well. The tar runs out some 6 inches above the bottom of the 
cistern through a 1^-inch wrought-iron pipe, reduced to i inch, 
which passes on to the burner. Bunnin^ iJongside this pipe is a 
f -inch steam-pipe, reduced to i inch, which abo passes on to the 
burner. The furnaces are such as are used for coke, with the doors 
pushed back, and the front filled in with 9-inch brickwork, with an 
opening at the top about 8 inches square, through which to pass the 
burner. There is another aperture near the bottom, 9 in. by 6 m. ; and 
in this is placed a cast-iron frame with plug, into which are drilled 
four f -inch holes for the admission of air. This opening also serves 
for the purpose of clinkering ; as, by the removal of the plug, any 
deposit which is formed in the furnace can be easily removed. The 
a^-pan is entirely filled up with ashes. The furnace doors and 
frames are left in position ; so that, should it be desired, a change 
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•ftn ftl any tima be made from the use of tar to eoike in a very few 
mixmtes, without any intozxaption of work, by simply pulling out 
the bxiok front. 

My fint trial was with a bnmer similar almost in oonstmction to 
the one deseribed by Mr. Smith in the JounmaX of Otu LighMng 
§ar Feb. 16 last, wim the exception that a T-piece with ping was 
used instead of an elbow, to uciHtata deaning. This is a bnmer 
that may be made by any ordinary gasfiitter. We regulated the 
flow of tar to the burner by means of a i-inoh oock, plaoed for con- 
venienee some 4 or 5 feet from the burner. We had, however, 
very great difficulty in getting a continuous flow for the quantity 
we required ; the cock frequently becoming completely stopped up. 
This annoyance became so great that it led us to abandon its use 
altogether, and allow the tar to flow the fall bore of the pipe till it 
seaohed the burner. The one described was -taken out, and one of 
our own construction (the same as that now before you) was fixed. 
It consists of a piece of wrought-iron pipe, 11 inches long, with 
two Ij^-in. b^ i-m. T-pieces — one for steam, and the other for 
tflur — ^making its entire length 16 inches. Inode this is an inner 
tube } inch diameter, and 1 inch shorter than the outer one ; and 
IMUBsing through the centre of this is a jt-inch iron spindle, termina- 
ting in a conical-shaped plug, fitting the outlet of the f -inch pipe — 
the plug being worked from the outer end by an ordinary stuffing- 
box screw, such as is used for water-stoi>s. The space for an inch 
at the end between the outside of the j-inch pipe and the inside of 
^e l|-inch pipe is filled in with a malleable iron ring i inch thick, 
^ough which are made four perforations, forming; a steam-jet. 
In the plug which controls the supply of tar is a sht, V shape, of 
such a size as to pass any quantity of tar that may be found neces- 
sary ; the object of the screw attached to the plug being to open it 
in case of the stopping up of the slit, which can be done without 
int^ering with the burner at all, farther than one or two turns of 
tiie screw by the man in charge. As previously stated, the tar 
passes on from the tank to the burner (which is inserted in the 
opening at the top of the fdmace) the frill bore of the i-inch pipe ; 
and, being forced by pressure through the slit in the plug, is imme- 
diately picked up by the steam-jet, and thrown in fine spray into 
the farnace. We find this burner works exceedingly well; and for 
weeks together it requires little or no attention. The average 
quantity of tar used per ton of coal carbonized for Uie fibrst few 
weeks was 81^ gallons ; but this quantity has since been somewhat 
reduced, and is now about 29^^ gallons per ton of coal carbonized — 
or, in other words, 7^ gallons of tar are equal to 1 owt. of coke ; 
and with this quantity a very good heat can be maintained. I 
have also used one of Smith's patent atomizers (made by Messrs. 
€h>ddard and Massey) with much success ; and although I am not 
able to give you the exact quantity of tar used by tins burner, I 
think it may be taken at about 34 gsJlons per ton of coal carbonized, 
or 8} gallons of tar for every hundredweight of coke. 

I next turned my attention to the use of tar without steam ; but 
regret to say that with this method I have not been at eJl fortu- 
nate. The tar in this case ran, as before, from a tank on the top 
of the bench through a i-inch pipe, terminating with a cap, in 
which was drilled a hole ^^ i^oh diameter. Through this aperture 
tiie tar passed, dropping bn to an inclined plane formed of a fire- 
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day tile the width of the fanmce, and built in with brickwork. A 
groove 2 in. by 1^ in. was cut in this tile, in which the tar ran nntil it 
eame in contact with the flame inside the furnace. Openings for the 
admission of air were left in the brickwork somewhat similar to 
those described in the last case. The quantity of tar consumed per 
ton of coal carbonized with tiiis arrangement was 25 gallons. The 
heat in the beds, however, was not at all satisfiEustory ; and the 
retorts gradually went back until we were not able to bum off more 
than 60 per cent, of their ordinary charges. I made several trials 
with this method ; first using a larger quantity of tar, and admitting 
more air, and then less, as I thought was required. All, howevec, 
ended in similarly unsatisfactory results ; till idtimately I abandoned 
the system altogether. It might, I think, be made to answer better 
in smaller settings of (say) fives, or, better stiU, threes. 

When the letters by Mr. Gteoige Livesey were published, contain- 
ing the suggestion that gas companies should bum 80 per cent, of 
the tar they produced, with a view to increasing the price of the 
remainder, I myself was not very sanguine that any substantial 
relief would be obtained by so doing ; seeing that so much tar waii 
thrown into the n:iarket from other sources, from, which it would 
scarcely be reasonable to expect any restriction in quantity, and, 
secondly, that the increased supply of coke placed upon the market 
would have the effect of bringing down the price of this residual 

generally. In some cases this nas, I believe, been the effect. I am, 
owever, of opinion that there are many companies and colorations 
who at the present moment receive very low prices for their tar, but 
who could dispose, at good prices, of considerably more coke thai) 
they now produce, without any fear whatever of bringing these 
prices down. I consider these are the works that ought to consume 
not only 80 per cent, of their tar, but all of it, other Uian that which 
they have a local demand for in small quantities at fairly remune? 
rative prices. 

From particulars I have received from various gas-works in our 
own immediate neighbourhood (most of the managers of which are 
members of this Association), I find that, taking as the basis of calcu- 
lation the results I have given as my own experience, there are 
many to whom it would be a considerable saving to consume the 
whole of their tar, and so dispose of the coke now used in their 
furnaces. For instance, there are ten companies whose average 
yearly make of gas is about 24 million cubic feet; the price realized 
for coke, lis. 8d. per ton ; and the price of tar, 58. dd. per 100 gain 
Ions. Now all these companies could have disposed of 20 per cent, 
more coke without affectmg their present prices. By the use of 
150 gallons of tar, at a cost of 7s. l(Hd., in place of one ton of coke, 
a margin of 8s. 9^. per ton would be left. From this amount 
must, however, be deducted the cost of supplying steam, and the 
pumping of tar to the cistern (which will necessarily vary very 
much according to circumstances at each works), say, 6^. per ton, 
which would leave a net gain of 8s. 8d. per ton for the extra coke to 
be sold. There are ten other companies, whose yearly make of gas 
is each equal to about 800 million cubic feet ; the average price of 
coke, 7s. 2d. per ton ; and tar, 4s. 2d. per 100 gallons. The saving in 
these cases, after making allowance for cost of steam, &c., would 
be equal to about 4^. per ton. Eight of the works could have dis- 
posed of 20 per cent, more coke ; one is doubtfid ; and the other 
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ootdd not have sold any more at the price now charged. On the 
other hand, there are ten works whose average yearly make is each 
equal to abont 48 million enbic feet; the average price of coke 
6b. 7d. per ton ; and tar sells at 8s. 2d. per 100 gaJlons. To bom 
tar in these cases would entail a loss of more than 6s. per ton for 
the extra coke they would have for sale; many now finding their 
ooke a drag on the market, even at the present low prices. 

From this information it will be seen that there is mach scope 
for tar to be used as fuel without affecting the existing value of coke. 
If the first ten works mentioned burned all their tar, and the second 
ten (say) 60 per cent., leaving the last ten to sell all they produced, 
the effect would be to limit the quantity to be disposed of to the 
tar distillers by the 80 works to something like 60 per cent, of their 
total production — a system which, if universally adopted, would 
sorely tend to increase the value of this residual, and would be a 
boon to distillers, who, I understand, would be glad to see the 
market rid of some of its surplus tar. 

The use of tar as fuel has also the advantage of being so readily 
adopted, and as readily abandoned if not required. The principal 
question to be decided (and each case must be treated upon its own 
merits) is whetiber it is more profitable to sell or bum tar at the 
prices obtained for ooke and tar respectively in the immediate 
neighbourhood of the works — ^a conclusion that may soon be 
arrived at from the particulars I have given, and the information 
pabHshed in the Jowmal of Gas Lighting and elsewhere by 
managers who have so willingly afforded us the benefit of their 
experience. 

In conclusion, I take this opportunity of thanking the many 
gentlemen who furnished me with information, which has enabled 
me to lay before you these particulars ; and I trust we may have a 
discussion on the subject which will be beneficial to all of us. 

DiBcusnon, 

The Pbesibent said they had listened to a very able paper, and 
Mr. Bower had put the matter well before them. They would now 
be glad to hear the experience of any of the gentlemen present 
with reference to the use of tar as fuel. 

Mr. FoBD was sure they had all been very much pleased with 
Mr. Bower's paper, and the modest way in which he had brought 
his results before them. He (Mr. Ford) had not had any practical 
experience of tar burning ; but, as far as his memory went back, 
he could remember his late father using tar to heat the retorts. 
This would be 40 years ago ; and how long before that he had fol- 
lowed the practice he (Mr. Ford) did not know. The only question 
he should uke to ask Mr. Bower was whether he found any deposit 
of sooty matter in his flues. In ordinary settings in Durham the 
flues were very soon stopped up if they were not of large capacity ; 
and if there was not this drawhack he did not see why those who 
oould not sell tar should not bum it. Fortunately for them, but 
mifortunately for the contractors, the Stockton Corporation had a 
contract for their tar, and were getting a fair price for it. It was 
to be hoped that they would all be able to find a better outlet for 
their residuals than they had of late, or they might have to raise the 
TOice of gas. He hoped soon to have the pleasure of inspecting Mr. 
Bower's apparatus; and when his present contract ran out he 
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fihonld be glad to fonn one of the band who were endeavoniing 
to improve the market for bye-products. 

The Pbesidbnt (at a pause in the discussion) said he hoped those 
who had been experimenting with tar for heating retorts would giye 
them the benefit of their experience. He had not tried it much 
himself, although he had a few furnaces working with tar fuel last 
autumn ; but he did not obtain the good results Mr. Bower did. 
He had to bum rather more tar per ton of coal carbonized than 
that to which Mr. Bower had been able to reduce it. It was rather 
a low figure — 29^ gallons per ton of coal carbonized ; for, to the best 
of his recollection, in his experiment (if it could be called an expe- 
riment, the object being to get rid of some tar) he used 35 gallons 
per ton of coal. His were settings of five retorts, which were 
charged with 2^ tons of coal every 24 hours. 

Mr. G. BiDLET (Elswick) thought it was weU for gas companies 
to have facilities for burning tar when they could not dispose of it 
at a fjEur price ; but it was better to sell it if possible. Mr. Bower 
told them he burnt 34 gallons per ton of coal carbonized* At 
Elswick he used 3 cwt. of coke per ton of coal, which was equal to 
about Is. 4d. or Is. 4^. At oiUy id. per gallon, 34 gallons of tar 
were equal to Is. 5d. ; and as they now obtained ^. per gallon at 
Elswick, there was nothing to be gained by burning it. He had 
been experimenting with an admixture of tar and breeze. It took 
about 60 gallons of tar per ton of breeze to make the latter fit for 
fuel. But the results were not altogether satisfsictory ; and he 
found it cheaper to use coke than tar and breeze, so long as there 
was a market for tar. If they had not an opening for the tar, they 
must consume it at any cost ; but he thought it better to let the tur 
go at a low price than stock coke in the yard at a great loss. 

Mr. 0. Sellebs (York) said he would much rather have listened 
to the experience of gentlemen who had made use of tar as fuel 
than taken part in the discussion, because he had not had any 
experience himself. He had seen theories put forward, and had 
heard the- results of certain experiments and certain praotieal 
results from ordinary working ; and he had found a great deal of 
contradiction amongst the gentlemen who had advocated tar as 
fiiel in lieu of coke. As feur as he could grasp it, he thought the 
matter one for each individual manager, because, as Mr. Bower 
had told them, the value of tar as fuel would always depend u]^n 
tiie price they could get for coke ; and if, through the accumulation 
of coke, the price should go down, the grandiloquent phrases whieh 
were sometimes used in advocating thui novelty would lose a great 
deal of their force. He was very much inclined to think they had 
indulged in an imnecessary amount of alarm about the reduction in 
tiie value of residuals. Looking over all kinds of products in trade 
and commerce, he found the depreciation in the value of sulphate 
of ammonia and tar was only in ffidr proportion to the reduction 
in the metal markets. Let them take, for instanccr iron, copper, 
tin, and all the rest of the metals; and then if they went to 
other things, such as sugar and articles which went into ordinary 
household consumption, they found fully as great a reduction 
in their values from the high prices previously, or some years 
ago obtaining, when combed with those which now prevailed. 
Tnerefore he did not for his part despair of seeing a revival of old 
prices—not, perhaps, so high as they were in 1874, 1875, and 1876; 
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bat he still believed that trade would revive, and that there wonld 
be experienced some retnm of those old sensations ofpropperity 
which lately had been apt to p;ive way to despair. He did not 
despair. He was an* optimist m looking forward to a revival of 
trade ; and if trade broadly and generally revived, they would have 
a share of it in the whole of the residuals which they produced. 
Already, in America, all classes of trade were " lifting '* in valne 
and in volume. It was a fiact that during the last 20 or 80 ^ears of 
the history of trade, depressions had commenced in America and 
revivals had commenced there also; and when they had com- 
menced, they soon sent their sympathetic influence over to Eng- 
land. He was extremely pleased to hear that in their particular 
line — ^tar products and sulphate of ammonia, especiidly tar — 
there was a belief that prices had ** bottomed," and had turned 
•the comer. The President, in his address, had alluded to the 
effort which he (MJr. SeUers) had made— a little special effort — in 
the early spring of this year to advocate the use of tar for asphalt- 
ing purposes; and he might tell them that since the time this 
special effort was made, the York Gas Company had not sold a 
smgle pound of tar to a distiller. It would, therefore, be seen that 
they had been doing very well indeed. He need not tell them the 
prices at which they had sold tar for asphalting ; he left that to 
their imagination. He made the best bargains he could. It was 
only just recently — a week ago, in fact — that they again sold a 
small parcel to a tar distiller ; and he was very glad to say that the 
price m this instance bore out his belief that the product had 
bottomed in value. With regard to asphalte, he did think there 
was a very wide field for the use of tar. It had been extensively 
employed for making footways and roads in the city and suburbs 
of York ; and in Harrogate it had also been largely used. If gas 
managers could, by special effort, reach town authorities and the 
authorities of villages near towns, where people having trading 
occupations in towns were apt to live, and could induce these 
bodies to take advantage of the low price of tar and make asphalte 
walks, they would contribute very largely to the comfort and well- 
being of the people whom they delighted to serve and delighted to 
honour, and whose praise they generally received most graciously 
^:— some of them perhaps not so much of it as they should like. 
However, he certainly felt that there was a wide field in this way, 
and that they might stimulate asphalting in villages and in the 
suburbs of large towns. There was one question not touched upon 
by Mr. Bower, and that was the effect upon the smoke question of 
burning tar. Did tar not produce a large quantity of smoke where 
it was used as a fiiel in gas-works ? 
' Mr. BowEB : From the chimney, you mean ? 
' Mr. Sbllebs said he did* He understood that it produced a 
groat deal of smoke, though, of course, this would vary m quantity 
mth the amount of tar used ; and in some towns smoke would 
be objected to. He was quite sure the authorities in York would 
soon regard the gas-works chimney as a nuisance, if they used tar 
and it produced this effect; and in other towns he dared say 
restrictions would be put in force against the use of tar for retort 
firing. However, where it could be used in the interest of the gas 
eompany, it was no doubt desirable that it should be employed. 
Mx. M. BicHLEV (Shotley Bridge) remarked, with regard to the 
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^[aestion that Mr. Sellers had put* that he had had some experience 
in the horning of tar, and had had no trouble whatever with smoke ; 
the products haying been almost or altogether consumed. He 
should like to know if Mx. Bower had collected any information as 
to the effect of tar upon the retorts. This was one of the chief con- 
siderations, and if there was no fear of the life of the retort being 
shortened by its use, it might have an influence in his case ; but if the 
retorts were to be burnt out a great deal earlier, tar would not be 
employed as fuel at his works. 

Mr. BiDLET said he should like to ask what it cost for each set- 
ting to put down the plant referred to by Mr. Bower ; including the 
cistern and the connections from the boiler. 

Mr. D. M. Nelson (Glasgow) said tiiat during the last few weeks 
he had had some experience of tar in reference to asphalte, which 
might be of interest. An esplanade in front of the sea was laid 
partly with concrete made from Portland cement, and partly with 
asphalte made of tar, ground stone, &c., in the usual way. The 
total length was 1400 yards, and 600 yards were done with con- 
crete. He found that the asphalte had not required the outlay of 
a penny for maintenance, while the cement had just doubled the 
on^ad expenditure. The asphalte cost ^600 ; and the concrete, 
which had required laying a second time, had cost ^£1200. This 
seemed to him to be a very important argument in support of what 
Mr. Sellers had said in favour of asphalte. 

Mr. Sellers wished to know whewer Mr. Nelson knew any other 
instance, similar to the one he had mentioned, where asphalte had 
shown such superiority; and whether it was possible that the sea 
air had affected the cement and not the asphalte. On one instance 
it would be dangerous to form an opinion ; but if such experience 
were general, it would be so valuable that asphalte would soon drive 
cement roadways out of use. 

Mr. Nelson said he knew thr^e such instances. His view of the 
matter was that asphalte was more elastic than cement, and yielded 
to the influence of changes of temperature in a way that the latter 
material would not. Cement was laid 2 or 2^ inches thick ; and 
as it had not the same tendency to contract and expand which 
asphalte possessed, it cracked, and soon broke up. Of course they 
could not expect. in cement the same elasticity that they found in 
asphalte. 

Mr. Sellers asked if all the three places alluded to were watering- 
places. 
Mr. Nelson said they were. 

Mr. Bower, replying to the various speakers, said with reference 
to deposit in flues, respecting which Mr. Ford asked, his experience 
was this : They commenced the use of tar firing about last March; 
and they used it in the retort-house until near tiie middle of June. 
Then they removed out of this house in order that it might be over- 
hauled. The furnaces having been taken out, he had a fair oppor- 
tunity of seeing what had been the effect upon them; and he mund 
that the deposit in these flues was not nearlv so much as the 
ordinary deposit by coke. There was an entire absence of the 
deposit which they found in all ordinary settings. Mr. Bidley 
made a remark about its being better to sell the tar than to bum 
it at the prices now obtained. As to this, Mr. Bidley would be for 
his own case a better judge than he (Mr. Bower) could be. He 



282 NOBTH OF ENOLAKD ASSOCIATION. 



he xeceived id. per gallon for hie tar ; but he did not remem- 
ber that he stated the price realized for coke. 
Mr. BiDLBT said he obtained 8b. 4d. a ton retaiL 
Mr. BowxB said his view was that in this case it would be more 
profitable to bom the tar. He calcnlated that 7^ gaSUms of tar 
were equal to 1 cwt. of coke as fneL If the tar were sold, Mr. 
Bidley would get Sjd. for it; whereas for the coke he would get 
5d. So that if he could get as good price for the coke while put- 
ting more on the market, he would have a distinct advantage 
by selling it rather than the tar. It all depended on the relative 
prices of tar and coke. Mr. Bidley also wanted to know the cost 
of the setting, induing the cistern. This he (Mr. Bower) could 
hardly give him, for the cistern was an old one which was lying 
about the works, and he had made use of it. It was 5 feet long by 
4 feet wide and 2 feet deep; and it would, he should suppose, be 
worth about £2, The cost of the brickwork had not beien more 
than 78. or 8s. for each fire — ^in &ct, it was so simj^ (merely a 
9-inch brick wall inside the furnace) that almost any labouring 
man could do it. Mr. Sellers had remarked on the contradic- 
tion between the reports of several individuals who had tried 
tar firing. He had himself noticed this ; and it was one of the 
main reasons which induced him to go in for tar firing, in order 
that he might know exactly what would be the results. These were 
as he had stated ; and he thought there was no fear of their being 
contradicted by anyone. He must admit that he did not at first 
obtain the results he had given in his paper. There were a 
hundred and one little difficulties to be overcome, which were, in 
fact, mastered by perseverance ; and his results were finally dlj 
gallons per ton of coal carbonized, and in the latter three weeks it 
got down to 2,9^ gallons. Mr. Sellers also mentioned the use of 
tar for road making and similar purposes ; and he had, perhaps, 
been more successful than any gas manager of his (Mr. Bower's) 
acquaintance in getting rid of his tar in tins manner. During the 
seven years that he was Manager at the Lytham Ghis- Works, 
he used up all the tar produced in the way mentioned by Mr. 
Sellers. He should thmk quite 90 per cent, of the footpaths 
there were laid with aephalte. It was made with Buxton lime- 
stone, which could be obtained rather cheaply at Lytham, and 
gave a nice white surface. He put down a small plant, and 
distilled the tar ; taking out the naphtha and light oils, so that it 
was prepared for asphalting. This, he held, should be done when' 
tar was sold for asphalting. If the light oils were not taken out, 
the heat of the sun drew them to the surfiice of the asphalted 
roadway, and caused it to be soft and unpleasant. He was molined 
to think this was one of the main reasons why asphalte had not 
been more generally adopted. The remaining portion of the tar he 
used as described, or sold it to the neighbouring Corporations of 
Blackpool or Southport ; and he was reaUy realizing 60s. or 658. 
per ton for it when the price in the market was about 40s. Another 
question alluded to by Mr. Sellers was that of smoke from the 
chimney. This altogether depended on the person in charge of the 
appliance. If he opened the burner too wide, and did not get a 
proper combustion, of course smoke came out of the chimney ; but 
by a little experience and care this might in great measure be 
avoided. The first burner he used caused smoke ; and this was the 
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reason why he constracted the special burner he had described izl 
his paper, and by which they could get almost any heat they pleased 
with very little smoke. Mr. Bidley asked as to the effect on the 
retorts. He oonld only say that those they had had been in use 
since March last. As far as he could see, they were not different 
to those employed in the ordinary way ; bat the fdmaces them- 
selves would, he believed, require considerably less attention than 
coke furnaces, because clinkering was done away with, and there 
was not the continual knocking on the sides of the furnaces which 
there was where coke was used. The superiority of asphalte over 
cement was mentioned by Mr. Nelson as having come under his 
notice. He (Mr. Bower) might just observe tlukt in the yard of 
his works they were now laying down, in place of a concrete founda- 
tion, one of asphalte composed of engine ashes, broken brickbats, 
and similar material, mixed with tar ; and he hoped that it would 
do quite as well as the concrete. 

Votes of Thanes. 

Mr. Selless moved a vote of thanks to Mr. Bower for the very 
able paper he had read to them. He said he had perused several 

gapers and letters on the subject of the use of tar as fuel, and, in 
is judgment, Mr. Bower's was the best of them. He knew Mr. 
Bower had taken great care in getting feusts from different managers. 
He had had an application made to him to answer certain questions 
which Mr. Bower put ; and he knew from this fact that he had 
based his arguments and conclusions upon as good a foundation of 
fioicts as he could get hold of. In this respect the paper was entitled 
to attention ; and thejr were very much mdebted to the writer. In 
his (Mr. Sellers's) previous remarks on the state of trade, he said he 
was very hopeful as to the future. Now, with regard to tar, it had 
just occurred to him that it was pecuUarly susceptible of improve- 
ment, because it contained a number of producto used for various 
purposes ; and although they might not all be lifted equally by an 
miprovement of trade, surely some of them would be. Its oil, its 
naphtha, its pitch, its aniline dyes, and its scents — ^beautiful scents 
— and though last, not least, the quinine, which was said now to be 
contained in tar, placed it in a unique position with reference to 
other matters of trade. Quinine was of very high value indeed ; 
and if any quantity could be got out of a ton of tar, it would help it 
a good deal. At all events, it would assist ; and with this and all 
the other products that were obtained from tar, surely they stood 
as good chance of receiving benefit from a revival of trade as any 
body in the world. 

Mr. J. Hepwobth (Carlisle) begged to second the motion. They 
were, he remarked, very much indebted to Mr. Bower for his excel- 
lent paper. He only refrained from taking part in the discussion 
because he was rather pessimistic in his views on the subject of tar. 
He was one of those who four or five years ago was receiving Jg4000 
or jB50(K) for tar, while this year the amount was only JB80O. He 
was, however, just beginning some experiments in the direction in 
which Mr. Bower had led uem that day ; and for this reason he 
was doubly indebted to him. 

The resolution having been carried, 

Mr. Boweb thanked the meeting for their expression of approval. 
He remarked that if what he had said had been the means of 
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maturing the.opinion of any of those present, and the reenlt was to 
improve the position of tar, he shonld be amply repaid for any 
efforts he had made. 

^ Mr. Tbewhitt proposed a Tote of thanks to the President, for the 
kind manner in whieh he had received the Assoeiation, amd also 
lor his able address. 

Mr. FoBD seconded the motion, and it was passed by acclamation. 

The PBEsiDBirT, in reply, eipressed fear lest he had infUcted on 
them a tiresome addztras, and one which many of them would 
regard as rather hereti«d in its tendency. 

This condnded the business of the meeting. 



The members adjourned to the gas-works, where they partook 
of refreshment ; and conveyances were in waiting to take uem to 
Castle Howard, the palatial mansion of the Earls of Carlisle. The 
drive was through beautiful undulating and well- wooded scenery, 
and the mansion itself was very interesting. After an inspection 
of the house, the party drove by another route back to Malton, and 
dined at the Talbot Hotel — ^the President (Mr. Tobey) again occu- 
pying the chair. 
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QXJABTEBLY MEETING, HOY. 11. 

This Meeting was held at the Guildhall Tavern, London — Mr. 
Geobge Livesey, M. Inst. G.E. (the President), in ihe chair. 

The minates of the two previous meetings, which wer0 taken as 
read, were confirmed. 

Election of Office-Beasebs. 

Mr. J. L. Chapman (the Honorary Secretary) asked leave to pro- 
pose for President a gentleman who he thought all would agree, 
when he mentioned his name, was one of the hest they could have. 
They had had a great many men connected with very l£brge works; 
but this time he should propose a gentleman who was not connected 
with such works, but who nad taken a deep interest in the Asso- 
ciation from the very beginning. He had been a Committeeman of 
extraordinary energy, having attended nearly every meeting ; he 
had read a paper at one of their gatherings ; and had in every way 
done all he could to help forward the Association. He (Mr. Chap* 
man) was sure the members would give him, as they had given all 
his predecessors, their earnest support, so as to enable him to carry 
on tne work in the same able manner as hitherto ; and he would 
certainly promise to help him to the best of his ability to do that 
which would conduce to the benefit of the Association. He begged 
to propose Mr. W. D. Child, of Bomford, as President for the 
coming year. 

Mr. D. F. GoDDARD (Ipswich) said he had very great pleasure in 
seconding the nomination, which he thought was a step in the right 
direction. He was no exclusive himseff, and did not believe in 
keeping these offices to a limited circle. The wider the honours of 
such an Association as theirs could be extended, the better. He 
had known Mr. Child for some little time — since he had been a 
member — and had noticed how much he had the interests of the 
Association at heart. He therefore thoroughly endorsed all that 
Mr. Chapman had said with regard to Mr. Child, and was very 
pleased to have the privilege of seconding his election. 

The President, in putting the motion, said he entirely agreed with 
the remarks which had been made by the mover and seconder of 
the proposition. It was not merely advisable, but necessary for the 
interests of such an Association as theirs, that gentlemen having the 
control of all classes of gas-works should be called upon from time 
to time to fill the office of President. 

The resolution was carried unanimously. 

The HoNORABT Secbetabt said the two gentlemen nominated to 
fill the vacancies caused by the retirement of Messrs. H. Smythe« of 
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Maidstone, and A. F. Broadberry, of New Sonthgate, were Mr. 
J. W. Helps, of Croydon, and Mr. C. W. Folkard, of Brentford. 

Mr. G. E. BoTLET (Wormwood Scrubs) moved the election of these 
two gentlemen. 

Mr. C. Gandon (Sydenham) seconded the motion, and it was 
carried nnanimoosly. 

Mr. Gandon next proposed the re-election of Mr. J. L. Chapman 
as Honorary Secretary. He said the members ought to feel very 
grateful to Mr. Chapman for the manner in which he had conducted 
the business from the commencement of the Association ; and as 
long as he was willing to continue to fulfil the secretarial duties 
(which, though honorary, were very onerous), they could not do 
better than re-elect him. 

Mr. J. West (Manchester) expressed his pleasure in seconding 
the nomination. The kindness and urbanity Mr. Chapman had 
uniformly shown, had, he said, conduced very much to tne success 
of the Association. 

The President said the success of such a society depended very 
much on the Secretary, who could very easily set all the members 
by the ears ; or, on the other hand, by his tact and kindly feeling, 
he might make them like a band of brothers. They all knew whicn 
course Mr. Chapman had pursued ; and therefore he had no doubt 
about supporting his re-election. 

The resolution was carried unanimously. 

Mr. T. Mat (Richmond) then proposed the re-election of Messrs. 
Price and Farrand as Auditors. 

Mr. W. A. Yalon (Eamsgate) seconded the motion, which was 
carried unanimously. 

New Members. 

Mr. C. C. Carpenter, of Yauxhall, Mr. A. F. Brown, of Bother- 
hithe, and Mr. T. W. B. White, of Sherborne, having been unani- 
mously elected members of the Association, 

Mr. C. C. Carpenter read the following paper : — 

REGENERATIVE VERSUS NON-RE GENERATIVB FURNACES, 
AS APPLIED TO THE HEATING OF GAS-RETORTS. 



The purport of this paper is set forth clearly in its title — that is, 
it will be an endeavour oriefly to state the two cases into which 
gaseous firing, as applied to the heating of gas-retorts, may be 
divided, and to examine each by the light of results obtained with 
both principles under what may be considered as identical condi- 
tions of application and working. 

It ma^ perhaps be affirmed that sufficient information on this 
subject IS already at the disposal of those engineers who may be 
either contemplating extensions of new plant, or alterations in 
their old, to raise it to more modem requirements of economy 
and efficiency. But to this the author dissents, inasmuch as a 
great deal of what has been said or written has had the disadvan- 
tage of being rather the advocacy of particidar systems (usually 
methods of regeneration), compared with others in use else- 
where, or simply with the older plan of direct firing, than an 
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examination of the merits of several types distinct in constmction, 
simple or complex in their design, and tried, too, nnder similar 
circamstances. Or the results of experiments on an imperfect 
scale with one method have been placed side by side with others 
obtained in the ordinary and comparatively perfected conditions of 
working, to the manifest disadvantage of the former. Nor is it 
possible that snch data can be nsed as a reliable basis for fatnre 
investigation, as, for instance, those in which the consumption of 
coke, using it as gaseons fuel to heat retorts, is given as 70 per 
cent, in excess of the quantity required to perform similar work 
with direct firing. The facilities which the writer has had of 
experimenting with several descriptions of fiimaces, led him to pre- 
pare the paper he has now the honour of reading. 

Elaborate regenerators of all kinds may be considered under two 
heads — ^viz., those in which the waste gases and secondary air are 
made to traverse a tortuous arrangement of horizontal flues, longi- 
tudintd with the setting ; and those in which these flues are com- 
paratively short, but greatly increased in number. In the former 
case they are distinguished by their small sectional area, and the 
considerable length of travel through which the air, in being 
heated, has to pass. In the latter they have a sectional area verv 
much larger, are proportionally shorter, and, consequently, bom 
air and gases move through them at a greatly reduced speed. 

A great drawback to the first form of elaborated regenerators (and 
their number is legion) is the necessity for a considerable draught 
on the extremity nearest the setting, in order to draw in suffi- 
cient air; and this can only be obtained by a still higher 
initial draught on the outlet into the main flue. This arrange- 
ment, tiierefore, is particularly sensitive to cracks in the tHes 
or bricks composing it, producing what has been very aptly 
called "short circuiting'* of the air to the chimney instead of 
through the setting; and it has been no imcommon experience, 
even with regenerators constructed wholly of special tiles, grooved 
or rebated on every hand, that, with the secondary air -inlets 
wide open, it has been impossible to get enough oxygen into Hne 
setting itself. The second form is free firom these defects, and 
may, mdeed, be described as almost self-acting in supplying; the 
required amount of heated air. The original of these was probably 
that known as the " Elonne ** (after the inventor of that name), 
which consists of a special form of hollow brick, with horizontal 
air passages formed therein, alternating with vertical ones for 
the waste gases, and arranged in tiers, having a space for diflu- 
sion between each. (A specimen of these bricks, which came from 
Germany, is exhibited.) The air passages of the whole lower tier 
open into, and are in common communication with the inlet air- 
flue ; so that the inflowing air is split up into a number of small 
streams, which travel at a slow speed across the width of the 
regenerator. These meet in another longitudinal chamber on the 
opposite side to the first, and from it pass again across through 
the tier above; and so on, until they reach the top, and are 
admitted to the setting. Scarcely any draught is required in tins 
case, as the velocity, and consequently the fnction, is so low that 
the air is enabled to rise by its increasing lightness due to its 
increasing temperature. If there is anything in the elaborate 
heating of the secondary air, this principle of doing it XDJBkfy^eU].. 
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be confiidered perfect. So thotight the author; and reflection 
upon the subject led him to design the regenerator about to be 
described. 

The bottom of the space which is usually allotted to the regene- 
rator, on either side of the producer, is divided longitudinally by 
means of a partition into two shallow flues ; one being the inlet for 
secondary air, the other the outlet for the waste gases and leading 
to the main flue. The space immediately above these is cut up into 
vertical flues, 4 inches in breadth, formed by rebated tiles placed on 
edge one above another, and held in their places, as well as seiJedy. 
by 1-inch splits between. Alternately, at the bottom and top, these 
are covered over in either flue ; so that every other one becomes a 
channel, taking secondary air up from its own inlet flue to the 
setting, or bringing down the waste gases to their exit. To obtidn 
the maximum of efficiency, these vertical tiles are panelled; the 
bulk of the flre-resisting material, separating air from gas, being 
only about i inch in thickness. The heating surface thus obtained 
in these " through " settings of seven oval retorts is 600 square feet. 
The arrangement — shown very clearly by the diagrams figs. 1 and 2 
[see accompanying plate] and model — ^has the {^vantage oi being 
cheap, and easily made into a thoroughlv good job. 

The author has described these two plans at some length, as with 
them the experiments were conducted, the results of which will be 
stated later. In addition to these, however, a setting similar as 
regards retorts was erected from designs prepared by Mr. George 
Winstanley, Manager of the Coventry Corporation Gas Department, 
and furnished with the simple form of regenerator designed by 
him. This consists of tiers of horizontal tiles (one of which is 
shown) placed, as usual, between the producer and side walls ; the 
passages formed by them being divided with other tiles on edge into 
three sets of flues — the middle one for the waste gases, and the 
outer ones for heating the secondary air, which travels backwards 
and forwards through them from its inlet at the bottom until it 
reaches the top. In the centre of each horizontal tile is formed a 
long slot, through which the waste gases have to pass. These slots 
" baffle " one another in every tier, so that the gases in their down- 
ward course between the air channels are broken up ; part of their 
heat being conveyed by conduction through the tiles, and part from 
the sides to the air flues. The primary air is also dealt with by 
carrying it through passages under the exit-flues, and by which 
means it is heated before admission to the producer. 

The author would say that the Klonne furnace was one of the 
first erected in England, and had the advantage of being worked, 
through its earlier trials, under the superintendence of the inventor 
and his own chief foreman. Nearly every flue, nostril, or arch is 
made up of special fire-clay lumps or pieces, moulded to the exact 
size and form which the inventor, after laborious trials and long 
experience, found to be practically and theoretically perfect. No 
one who compares this arrangement of a regenerative retort setting 
with the old-fashioned method of direct firing under a draught that 
cut away arches and retorts alike, can marvel at the fascination it 
seems to have exercised over those engineers who had erected trial 
ones, or that they have in so many cases adopted it as a model in 
desiring others on their own lines. Nor can it much be wondered 
:-:: *^:at*4hat: many men should haye hesitated before adopting so very 
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eompHeated a straotnre, at so extravagant a cost, or should haye 
set to work to find simpler means to obtain the end desired. 

With the three forms of regenerator described, carefiil and 
repeated experiments were made on the consumption of coke by 
each fnmaoe, with the result that, in spito of the most elaborate air 
heatmg, the fuel economy was then only fractionally higher than 
with the simpler method. To push fiurther the information thns 
obtained, the regenerator in one setting was bye-passed entirely, 
when the fdel nsed was fomid to be increased by less than 1 lb. per 
100 lbs. of coal carbonized. In this case it was fonnd necessary to 
enlarge the damper opening, so as to accommodate the more rare- 
fied state in which the waste gases left the setting; and, with this 
alteration, the heats were maintained as usual. These trials were 
earned out chiefly during the latter end of last year ; and, as will 
be seen, they very materisJly influenced the author in preparing the 
plans for the re-setting of another retort-house in the current year, 
and which he will now proceed to describe. 

The house in question was of the ordinary type of stage retort 
house ; the lower arches being semicircular in mortar, the upper 
ones segmental, carrying on the top the main flues and two shafts in 
4^-inch brickwork, 5 feet square. To have altered this range to the 
requirements of regenerators would have been a serious and most 
costly matter, necessitating its entire reconstruction from the 
ground, besides which the lower arches would no longer have been 
available for coke storeage — ^in this particular case an important 
consideration. And seeing the very smiJl gain in fuel obtained 
with a most elaborate system of air heating arrangements * (the 
explanation of which will be dealt with later on), the writer deter- 
mmed upon dispensing with them entirely, using gaseous fixing 
per Be without the slightest attempt at regeneration. This was 
carried out as follows : — Under every fourth setting, and for a dis- 
tance of 8 feet inwards, the semi-arch was cut out, and a flat 
segmental one turned above, level with the floor-line. This 
gave the required head-room for the producer placed beneath. 
Bight and left from the producer runs a gas-flue communi- 
cating with the setting above, and with the three adjacent 
ones by square openings, over each of which slides a damper 
tile. Immediateljr above each opening is formed another flue, 
at right angles with the former, and exteuding, therefore, from 
front to front of the setting, having in it suitable nostrils from 
which the gases issue and are burnt. Parallel with, and on either 
side of it, runs an air passage, through which the secondary air 
is carried direct from the slides adjustmg the supply, fixed in the 
front wall, and admitted to the setting by openmgs opposite the 
gas nostrils. A feather extends into each air-flue for one-third of 
ite length ; so that the air required by the gas nostrils whidi are 
included in this distance has to double back and return towards the 
front. It will be clearly seen, from this description and the dia- 
gram (fig. 3), that the secondazv air is raised in temperature by direct 
absorption of what maybe called the initial or jprimary heat of the 
setting, and not in any way from that which has even partly done 
its work. 

As regards the producer, its size and shape were governed mainly 
by the room available for its reception. It fills up the space between 
the front of the setting under which it is placed and the edge of 
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the stage charging-floor, and, latersJly, the distance between the 
girders which support this stage. The required grate area is 
obtained by continuing the producer under the setting, as described. 
The bottom is carried by a flat arch over the open gutter whidi 
drains the coke vault, and into which runs the overflow from the 
ashpan. It is built with " stocks " in mortar, except the ashpan, 
which is in cement, Hned throughout with red Ewell bricks, and 
held together with four cast-iron buckstaves. The primary air for 
gasifying the coke is admitted through flues formed in the brickwork 
on either side of the dinkering-doors, and controlled by slides. 

For feeding the furnace, two rectangular openings are provided 
immediately under each tier of retorts, so that the hot coke is 
drawn directly in without any shovelling. The charging-doors are 
sealed with a sand lute, in the ordinary way ; and, as proper work- 
ing depends upon their being sound (the producer being worked 
under a slight vacuum), an intimation to keep them ** sanded and 
air-tight" is cast, for the benefit of the stokers, in bold letters on 
the top. 

One producer supplies combustible ^ases to four settings, and 
is fed entirely from the coke produced m the setting immediately 
above it ; the excess being drawn down a shoot into Uie coke vault. 
This arrangement concentrates the feeding in one spot, and leaves 
the rest of the stage and vaults perfectly clear for workmg. When 
it is stated that this entire house of 20 settings has its furnaces 
tended and clinkered by one fireman, with a helper to wheel away 
clinkers and pan breeze, &c., it will be realized that elaborate re- 
generators are not essential to economy in labour. 

The foregoing, then, is a brief description of the non-regenerative 
plan applied by the author to this retort-house. The. smidl amount 
of structural alteration involved in adapting the system to existing 
arrangements is too evident from the drawings to require pointing 
out, confined as it is to putting in the carbonic oxide flue, and cut- 
ting out the section of arch to accommodate the producer. While, as 
the following table of friel results shows, it possesses every advan- 
tage that can be claimed for the more elaborate one. The author, 
conceiving that the proper mode of comparison is by something 
more tangible than figures depending upon a purely imaginary and 
fanciful assumption, has adopted as his basis the coke actually pro- 
duced for sale per ton of coal carbonized : — 



Desoxiption of Setting. 



Ordinary, fired direct . . . . 
The three types of regenerative 

furnaces given in the paper . . 
Non-re^i^enerative fomaoes — first 

Section in operation .... 
Non-regenerative furnaces — ^latest 



Goal 
Carbonized. 



Tons. Cwt. 
893 6 

119 6 



863 
571 



16 
18 



Coke produced for Sale. 



Amount. 



Tons. Cwt. 
175 17 

67 16 



204 
328 



16 
1 



Per Ton 

of Coal 

Carbonized. 



Cwt. 
8*94 

11-87 

11*26 
11-48 



The top line gives the results obtained from ordinary settings 
of six retorts fired direct. The second gives the total from the 
three forms of regenerative settings described, and which, as has 
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already been stated, differed only fractionally from each other. 
The next gives results from the first experimental section of four 
settings put in on the non-regenerative plan, and which have been 
improved upon in several small details in erecting the remaining 
16, the working of which is shown in the fourth line. The author 
ventures to say, that these last would be difficult to excel with any 
system of regeneration; and the reason, he thinks, is not far to 
seek. 

Mr. Yalon, he believes, was the first to realize and point out that 
the amount of heat leaving a simple generator setting was con- 
siderably less than from one fired direct ; and herein Hes the key 
to the whole of the striving after perfect regeneration. No one 
could watch the long tail of fiame blazing aloft from the top of the 
retort-house stacks without being impressed with the enormous 
waste of heat there, and the field it opened up for improvements. 
But with generator firing, jper ae, all this is done away with. 
Enough air, and only enough, is admitted to the producer to 
convert its coke into carbonic oxide ; enough air, and onl;^ enough, 
is admitted to the setting to burn it into carbonic acid. The 
writer has identical settings at work requiring 4 or 5 inches of 
damper, on the old plan, and which answer well with only 1 inch, 
when fired by gas. 

One fallacy in connection with elaborate regenerators deserves 
notice, chiefly because it has been put forward by at least one 
inventor — viz., that which makes the absence of visible heat in the 
exit-flues a criterion of economical working. That this may be 
done, the author admits ; as well as that, on the face of it, it appears 
excellent evidence. But he asserts that this condition of thmgs is 
only to be arrived at by admitting a larger volume of air than is 
indicated as required by analyses of the products of combustion 
leaving the setting. This is a matter of some importance; as the 
quantity of secondary air really required is much too small to 
absorb anything like sufficient heat to so reduce in temperature the 
waste gases. 

To sum up briefly, the author has endeavoured to show that the 
economical heating of gas-retorts may be obtained without that ex- 
tiravagant expenditure which has been held by some to be a necessary 
concomitant ; and that as practically good results may be gained by 
carefully proportioning the heat produced to the work required to 
be done, as to evolve it in an excess which it is afterwards endea- 
voured to return to its source. 

The attainment of perfect heat-engines may be relegated to the 
self-same '*dim and distant future" which shaJl witness the accom- 
plishment of perpetual motion. But as the present still has its 
votaries attached to the latter problem, so doubtless there will ever 
be enthusiasts, hke that ingenious Continental gentleman who too 
patented " an arrangement of flues," for heating bakers' ovens by 
the waste heat from gas-works. 

Di8CU88ion, 

Mr. John West (Manchester) said it appeared to him that Mr. 
Carpenter had upset the whole system of regeneration, and that it 
was not worth while going to a large expenditure in arranging flues, 
and all that sort of thing, if there was only a very fractional advan- 
tage to be obtained by it. They must all be pleased to have this 
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" new li^ht '* brought before them ; and he was especially gratified 
because it was bringing forward something which all could under- 
stand. This furnace was so simple that they could all go away 
and erect it without any difficulty whatever ; whereas the elaborate 
system of regeneration, and the various flues which had been 
designed, required some time and care even for understanding the 
drawings. At Manchester some regenerative furnaces were erected 
by Herr Klonne, while he (Mr. West) was Engineer of the works. 
This gentleman put up some furnaces ; but he (Mr. West) was not 
prepared to say much about them. He was not now connected with 
the Manchester Corporation, and he might forestall- what they 
would have to say on the subject. Some of those present had seen 
the furnace, or rather the settings, which were in a very peculiar 
state, for they had somewhat fallen to pieces ; but no doubt this 
was on account of the scientiflc arrangement connected with them. 
There was such a thing as localizing the intense heat to such an 
extent that no material manufiEbctured in England would stand it. 
The plan proposed in the paper was very simple, and in principle 
was carried out at several of the large iron-works for heating a 
lon^ series of boilers. Some thought it was not altogether con- 
veymg the oxide into the furnaces, but the heating of the air, that 
brought about the good results. In fact, he could not himself see 
what there was in the Siemens producer, considering that it was 
an open furnace which admitted air ad libitttm — there being no 
regulation of the air supply. According to the paper, it appeared 
that they depended entirely on the production of carbonic oxide for 
the saving of fuel ; and therefore he attached the greatest import- 
ance to the regulation of the slide-valves in connection with the 
primary air supply. With regard to the secondary air supply, it 
seemed to him there was some advantage in absorbing the mtense 
heat obtained at the point of ignition. No doubt there was a 
superabundance of heat there ; and in all probability the air, in 
absorbing this excessive heat, might be raised to such a tempera- 
ture that it acted in two ways — ^not only assisting combustion, but 
also preventing the fluxing and running down of the material. He 
was very glad to have had the opportunity of hearing the paper ; 
and thought it would be worth while to stay in London another 
day to see the furnaces in actual work. He wished to ask Mr. 
Carpenter how often he clinkered, and whether he experienced any 
difficulty in clinkering the furnaces ; also whether he did not find 
rather an excess of heat on the top of the producer in the setting 
immediately over it. He should likewise be glad to know if his 
were single or through settings. 

Mr. Cabpenteb said they were through settings. 

Mr. West inquired if any variation in the heat were found 
according to the variation of the wind. 

Mr. Cabpenteb : No. 

Mr. West said these were some of the points which others had 
noticed in working ; and it would be well if more information were 
given upon them. He should like to know if the heating was 
tolerably even throughout ; also the size of the retorts, the quantity 
of coal carbonized, and the gas obtained per ton of coals. 

Mr. F. Livesey said that as he had perhaps more knowledge of 
these furnaces than anyone else present, except the author of the 
paper, silence on his part might be considered to mean that he did 
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not agree with what had been stated. He had watched the fur- 
naces week by week ; and whenever he had been at Yauxhall they 
were always working most satisfactorily. About the proper oax- 
bonizing temperature was obtained — ^in fact, the heat had never 
been excessive ; so that there could not be very much wear and 
tear of bricks. With regard to the clinkering, it was evident that 
as it did not take more labour than an ordinsury regenerative 
furnace, and only one furnace had to be clinkered instead of four, 
there must be a considerable gain. On the subject of fuel he 
thought Mr. Carpenter had adopted a very wise method of com- 
parison. He had taken the coke sold per ton of coal carbonized. 
The old plan of estimating the quantity of coke made, and then 
putting down a certain percentage of fuel, was most misleading. 
He had made some experiments which might be useful on this 
point. It was often said that Newcastle coal 3rielded 13 or 13^ cwt. 
c^ coke per ton ; and, with the desire to get accurate figures, he had 
had some coal weighed in, and the coke withdrawn was put under 
cover (being in some cases left for a fortnight, and in others for a 
month), and then weighed. Out of many experiments — one giving 
as high as 16 cwt. to a ton — he arrived at an average of 15 cwt. It 
might be said that there was a little water in it ; but it certainly was 
in the state in which it would have been sold, and was not unduly 
charged with moisture. Not being quite content with this, he then 
put a weighed quantity of coal into a setting, which was let down, ' 
and the coke left in the retort till the bed had quite cooled down. 
It was then taken out ; and he obtained 15 cwt. per ton. This he 
considered must be correct. If these estimates of the value of 
Newcastle coal consumed were taken, with 15 cwt. of coke per 
ton, it would considerably alter the percentage in the table. Mr. 
Carpenter had adopted the plan, of taking the quantity of coke sold 
per ton of coal. He (Mr. Livesey) had bee^ doing this for a long 
time with different bed^ ; and he found at the Old Kent Eoad works 
that, with a setting of six retorts, he obtained an average of 9^ cwt. 
With a very good setting at Botherhithe — ten retorts, five tiers in a 
bed — they obtained a result of 10^^ cwt. per ton. Mr. Carpenter, 
with his non-regenerative furnaces, obtained close on 11^ cwt. Of 
course, those who defended the regenerative furnace would say 
that he would have done much better if he had heated the air ; 
but this remained to be proved. They had had many discussions 
upon this matter; and Mr. Carpenter had carried out what he 
knew to be the policy of the South Metropolitan Company, from 
its Chairman downwards — ^viz., economy in construction coupled 
with simphcity, for anything produced in the way of elaboration 
would not meet with very much encouragement. He could only 
repeat that these settings were working very satisfactorily in every 
respect. 

. Mr. W. A. Valon (Bamsgate) said the paper so much agreed with 
his own ideas that he could not bring himself to criticize it. He was 
pleased to find that, far as he had gone with simplicity, the author 
had gone even fsurther ; and he was delighted that the question had 
been legitimately argued out, and put before the meeting in such a 
way that there could be but little mistake in the results. As he 
was on his way to London he made a few notes ; but he found his 
questions had all been met by anticipation. He attached great 
importance to the space given to the settings. It had been argued 
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before that, with regenerative settings or gaseons firing, so much 
room was not required as with ordinary direct firing. But he 
pointed ont some time ago that this was a mistake ; and all his 
snbseqnent experience he^ proved it. Before knowing anything 
abont the theory of heat — heating by radiant heat, which had been 
so dearly brought out lately by Mr. F. Siemens — the same idea 
had been actually carried out in practice in the settings at Bams- 
gate. They did not go in for any elaborate use of flues for heating 
ihe air, because it was found to be useless and unnecessary. From 
bis experiments, he had been led into the error of thinking that 
Ihe air was not heated at all. But it was proved very clearly by 
Mr. H. B. Dixon that he (Mr. Valon) was mistaken ; and after |;oing 
through the same experiments, he himself was perfectly convmeed 
that this was so. At the same time, he had perhaps done some little 

good, by having destroyed the belief that it was a difficult thing to 
eat air. Before, they had all been given to understand that the 
heating of air was a most difficult matter; and that, further, the 
principal advantage to be derived was really from the heating of the 
air. In fact, to such an extent did this opinion prevail, that some 
began to think they ran the heat upwards, and took heat from a 
lower to a higher potential. However, this was all now a matter 
of history ; and he was glad to see that the work he had pushed on 
to a certain point was being taken up by the President and his able 
assistants, and carried on in the right direction. He could not dis- 
cover anything to find fault with in the paper ; and felt perfectly 
certain that a setting on the principle described, where the flame 
was maintained very nearly or entirely to the end of the last retort, 
was really fche secret of success. 

Mr. G. W. FoLKABD (Brentford) thought it would be very useful 
if Mr. Carpenter would state the quantity of fuel used in another 
form, if he could do so — ^in other words, if he could say how many 
retorts of red-hot coke were required to be raked into the generator. 
It was a simple mode of giving it, and not liable to some errors 
which might creep into the metibod the author had adopted, because 
the comparison in the table presupposed that the coal yielded exactly 
the same amount of coke, whereas they knew that it varied very 
greatly, though he presumed the coals were of the same kind in 
^e different experiments. According to the figures in the table, he 
gathered that Mr. Carpenter used 8 owt. of coke out of a total of 
about 15 cwt. produced, which was just 20 per cent, of fuel. Now, 
in the original Elonne setting put up at the Southall works of his 
Company, and in the same setting recently put up by Mr. Morris 
(which was a modification of his own), they did not use more than 
10 to 11 per cent., which was a very great difference ; and he could 
not help thinking that these results would be very much improved 
if the aur were heated. Of course, it was simply a matter of opinion ; 
but it seemed to him that if red-hot air were sent into a setting, 
there must be a very great gain, both theoretically and practically. 
It had been proved conclusively, in the case of iron-melting fur- 
naces, that the hot-blast effected an enormous economy. 

The Presidbnt asked whether the quantity mentioned by Mr. 
Folkard was 10 or 11 per cent, of the 15 cwt. of coke produced per 
ton of coal carbonized. 

Mr. FoLKABD said it was not. It was as stated by the German 
authorities^ponnds of coke per 100 lbs. of coal. 
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The Pbesidemt : Then you had to estimate the quantity of coke 
made. 

Mr. FoLKABD said no ; the coke was weighed in. 

The Pbesident remarked that in that case they wonld be perfectly 
certain of the amoimt of coke used in the furnaces ; but how did 
they know the quantity produced by the coal ? 

Mr. FoLEABD said they had found at Southall that one-and-a-half 
ten-feet lengths of retort gave sufficient coke for the generator, only 
on one side of the bed. It just kept it going in a setting of seven. 
That was as near as possible 10*9 lbs. of coke per 100 lbs. of coal 
carbonized. This related both to the original Klonne setting and 
to some regenerators recently put up there by Mr. Morris. The 
latter were slightly more economical of fuel than the Klonne. 

Mr. C. Gandon (Sydenham) said there was no doubt a theoretical 
idea that generative, or primiby and secondary air supplies, was the 
right thio^ ; but, so fisur as he was able to see, the difficulty was in 
carrying it out. Probably if any one present were to go into a 
retort-house, take an ordinary farnace, and stoke it himself, he would 
be able to do with very much less fiiel than was ordinarily used, 
because workmen would be somewhat careless. This could not be 
prevented ; and it frequently occurred to him whether some of the 
advantages claimed for the more elaborate furnaces did not arise 
from the fact that the engineers or managers looked after them more 
closely than they did after the ordinary fires. He quite agreed that 
better results had been obtained by accurately adjusting the supply 
of air, primary and secondai^, to furnaces ; but could they get the 
men to do this ? His expenence was that it was very difficult to 
do so. Another idea which occurred to him on seeing the diagrams 
was that very large furnaces were more advantageous than small 
ones with a quicker draught. He could distinctly remember the 
time when the idea prevailed in Germany that to use a furnace 
about 7 inches wide, with an intense draught through it, so that 
the fuel was raised to a dazzling white heat, was the best way to 
heat a furnace. They had now improved on this by making the 
furnace 10 inches wide (he was referring to ordinary ones, of 
oourse) ; and, looking at these large furnaces, it occurred to him 
whether they could not be improved further by simply making 
them still larger. He thought that a slow, even draught — in fact, 
scarcely any draught at all — ^was the best way of utilizing the fuel 
consumed. He did not wish in any way to oppose the introduction 
of generator or regenerator furnaces, because he was convinced they 
were the right things ; but the difficulty he had always found was to 
get workmen to look after them properly. 

Mr. W. H. Y. Webbeb said he ^ould like to know whether the 
through settings with which the regenerative construction was used 
were of precisely the same design as those now shown. Some years 
ago he had considerable practical experience in designing retort 
fmmaces and setting, and he had watched the same thing ever 
since these modem ideas came up. It had always been his opinion 
that while a great deal was talked about the generator and the 
regenerator, there was a risk lest what used to be considered the 
great point in retort setting should be lost sight of-^viz., the 
arrangement of the setting itself. There was a very much greater 
difference between a good and a bad retort setting (irrespective of 
the furnace) in the duty obtainable, than there was between a good 
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and a bad ^nerator ; and he fancied there had been rather a ten- 
dency, having once produced the gas, to let it do whatever it liked, 
to a very great extent. As Mr. Yalon had truly pointed ont, this 
was an extremely admirable form of setting. There was nothing 
in the way to interfere with a tiiorongh combustion of the gas. He 
was not sure, however, that he quite understood the construction 
of the furnace by the diagram. 

Mr. Cabpenteb then explained the diagram in detail, and pointed 
out the course which the gases and air took. 

Mr. Webbeb said it seemed so far to be clear that the heat could 
p;o over the tops of the retorts anywhere it pleased, until ultimatelv 
it must find its way down by the sides of tiie retorts, and througn 
the chamber either at the front or at the back, where there was 
a stop, so as to make it pass up the main flue. It was p^ectly 
obvious that this must be a very cheap method of construction ; 
but at the same time perhaps a little more information on this head 
might be useful. It certainly appeared to him that, supposing his 
first question was answered in the afi&rmative, and the original 
style of retort setting with which the regenerative principle was 
used was exactly the same as this, it was open to the observation 
that if the air were heated, much better results even wotdd be. 
obtained. As he had always understood Mr. Yalon to say, the 
amount of heat which the exhaust gases took away from an ordinary 
setting was so small that it really did not matter in the long run 
whether they had it or not. The gases themselves might be hot ; 
but, after all, the amount of heat they took away was compara- 
tively small. This was, of course, a matter of calculation. To gasify 
80 much coke, they required a certain weight of air to bum with it. 
They could easily calculate the amount of heat this air would 
absorb in order to raise itself to the igniting point ; and if they 
could give the air half that heat by the regenerative process, they 
'would save a certain amount of fael. This was a matter of calcu- 
lation which, no doubt, Mr. Carpenter had looked into; and he 
might be prepared to say that he knew he lost a certain amount, 
but he knew how much it was, and was quite willing to lose it. 
With regard, however, to the consumption of coke per 100 lbs. of coal 
carbonized, this was a computation which did not appear in the 
table ; and as it had become the classical way of stating these 
results, he thought it would be well if it were added. It did not 
depend, as Mr. Folkard had said, on any estimate of the amount 
of coke produced per ton of coal. 

Mr. D. F. GoDDABD (Ipswich) said he did not think he could add 
anything of value to the discussion, because he spoke very much as 
an outsider on this question ; not having been in the position to 
introduce anything like regenerative furnaces into his works, on 
account of the difficulty of getting sufficiently low down to have 
space enough to put in regenerators. But he desired to express 
his appreciation of the paper as a distinct advance on this question. 
It also appeared to him tuat it must require a considerable amount 
of moral courage to read a paper on regenerative furnaces at th« 
present day, considering how many papers they had had on the 
subject. The great advantage of this paper was that they got out 
of the region of mere theory into that of fact and actual practice ; 
and this must be its essential value to all gas makers. He always 
looked at figures which were produced on these occasions with a 
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great desire to get similar results. These were much more moderate 
than a good many which had been laid before them as the results 
of regenerative firing; but they were sufficiently good to make 
everyone wish to be able to equal them, especially as they were 
attained in so practical and simple a way. He still felt, however, 
that there was something wanting about them. He could not 
make out from the figures any very material improvement — or 
rather economy — in the matter of fuel, except that he had taken 
9 cwt. per ton of coal carbonized as the quantity used in ordinary 
firing. The feicts which Mr. F. Livesey had stated did not appear 
in the table, but they really made a very strong point ; and if, 
instead of calculating, as they had been in the habit of doing, about 
18 or 18^ cwt. of coke produced per ton of coal, they were absolutely 
producing 15 cwt., and did not sell any more, it was evident they 
were using this extra H cwt. of coke in the fires in a useless and 
ineffective manner. It ought to be made very ^lain indeed that 
such was the case. Mr. F. Livesey had shown it clearly ; but in 
the papers which had been read on the subject, this had not been 
taken mto consideration, and therefore they were not in a position 
to state what their position was with regard to open firing. As he 
had said before, the conditions at Ipswich were such that he had 
not had an opportunity of trying a regenerator. He could not, 
therefore, criticize the paper ; but he desired to compliment Mr. 
Oupenter very highly upon it. 

The Pbesibent observed there was very little for him to say, 
especially as his brother had put forward his views on this matter 
vezy concisely. He had always objected to extremely complicated 
arrangements, as he neither liked complication in itself, nor the 
expense which it entailed ; for the conclusion he had come to was 
that the " game " was " not worth the candle,'* especially if the 
desired result could be obtained by simple means. He was, there- 
fore, very pleased indeed when Mi. Valon took up the question of 
simplicity, and worked it with a will. On behalf of the whole pro- 
fession, he thanked him for the mistake he made about the heating 
of air ; for he beheved more good had come of this than of any other 
contribution to the whole question of regenerative firing. This 
mistake led them all to the discovery that air could be heated with 
great ease and rapidity, and that it also parted with its heat in just 
the same way. As to the question of the 15 cwt. of coke per ton of 
coal carbonized, he might say that he had in his pocket a sHp of 
paper which he had been accustomed to carry for many years, 
giving the specific gravity of various substances ; and he found, on 
referring to it, that 80 cubic feet of gas from Newcastle coal 
weighed 1 lb. Hence it followed that 8 cwt. of gas were produced 
from a ton of coal. Now, from this quantity of coal there Was 
about 1 cwt. of tar (10 gallons, at a little more than 10 lbs. to the 
gallon), and about the same amount of liquor. So that 8 cwt. of 
gas, 1 cwt. of tar, and 1 cwt. of liquor, required 15 cwt. of coke to 
make up the 20 cwt. of coal put into the retort. Of course, the 
15 cwt. included breeze and similar products left after carboniza- 
tion. He only put this forward as a rough calculation; but, so far, 
it was a corroboration of what had been stated as to the 15 cwt. 
of coke being actually produced per ton of Newcastle coal. It was 
exceedingly gratifying to him to hear this able paper ; and he was 
quite sure, from what he knew of its author, that he was not a man 
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" to net and be thuntfal," snppodng he had attained petfiBetion. 
He ^te expected that he would eoon be faying whether, by heatifig 
the auTt he coold get still better reenlte ; and lo set this vexed qnes- 
tion at rest. It might be interesting to the members to hear how 
the setting of ten retorts at Botherhithe, mentioned by his brother, 
came to be bnilt. It was doe to the late Bishop of London. Soma 
yean ago the Imperial Qbb Company applied for powers to extend 
their works at Fnlham ; and, being qnite near the Bishop's palace, 
he got np an opposition in the Honse of Lords, and the BiU was 
thrown oat. Not being able to extend the area of their works, and 
the exigencies of their bnsiness requiring more gas to be made, 
they went upwards; and this was the origin of these settingB of 
ten retorts, worked by a travelling stage. Mr. Finlay having the 
same difficulty at Botherhithe, being cramped for space, adopted a 
similar setting, and foond it a most economical metnod of heating 
retorts. No doubt if Mr. Carpenter had ten retorts instead of six, 
he would have obtained still better results. 

Mr. Gandon asked whether it was a regenerative or an ordinary 
fomace for the settings of ten retorts at Botherhithe. 

Mr. F. LiVESET said it was an ordinary furnace. 

Mr. Carfekteb, in reply, said Mr. West had '* hit the ri^t nail 
on the head *' when he said the great advantage of this system was 
simplicity and reduction in first cost. In making his retort-house 
adaptable for gaseous firing, it was not necessary to go in for the 
elaborate expenditure suggested in one or two cases. Some time 
ago an estimate was given for converting the retort-benches in this 
ve^ house into settings on the regenerative system, at a cost of 
j£ll,000 or X12,000 ; whereas tmder the plan described, it had not 
cost as many shillings. Each producer was clinkered every 24 
hours. The settings were " througbs;" and the retorts were 15 by 
21 inches. All that he had endeavoured to do was rather to com- 
pare the results he had obtained in his own works. He did not set 
them up as being better or worse than those obtained elsewhere. 
He was using settings of six, and also of seven retorts — ^working in 
the ordinary way ; and he was anxious to compare the results with 
those obtained from similar settings with regenerative firing. 

Mr. West asked if the other conditions were exactly the same in 
both cases. 

Mr. Cabfenteb said they were. The Elonne setting was one 
of six ; the others, and the one on Mr. Winstanley's plaii, were 
sevens. They ought to have given better results, because it was 
admitted by all that the more retorts there were in a bench, if they 
were set properly, the better would be the results. Mr. F. Livesey's 
evidence with regard to the Botherhithe setting was confirmatory 
on this point. That answered Mr. Webber's question also. The 
experiments on the regenerator were tried on a setting of seven 
retorts in a bench, and in the Elonne case with six. Mr. Folkard's 
remarks were directed chiefly to the amoimt of fiiel which he used; 
He could not say what coke he produced, because the red-hot coke 
was drawn directly into the furnace ; and he used sometimes two and 
sometimes more retorts of coke, and the remainder was drawn down 
to the coke-hole. He worked with the highest heats compatible 
with having no stopped pipes ; and the restdts were obtained under 
exactly similar conditions with coal of precisely the same quality. 
The make per ton was about210,250 cubic feet ; per mouthpiece, 
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about 6000 oubio feet ; or 12,000 cubic feet per retort — ^not a very 
high make as compared with some of the German results. He did 
not know whether he had made the construction of the setting quite 
clear. Mr. Webber seemed to think tbe heat might all get up to 
one place, and distribute itself over the top ; but this was not quite 
correct. The nostrils were so arranged that the heat coming up 
was divided, so that some went up each chamber until it reached 
the top ; the same quantity being evolved in the space between 
each chamber. The heat in the setting was perfectly uniform from 
one end to the other. The great point was economy in first cost. 

Mr. Webbeb said he understood the chamber wall was imme- 
diately behind the front wall, instead of being in the middle of the 
setting. 

Mr. Gabpentbb : Exactly. 

The Pbesident then moved a vote of thanks to Mr. Carpenter 
for his paper, which he said had been very interesting, and would, 
he had no doubt, give a new fillip to the interest felt in regenerator 
frimaces. He had stated on previous occasions that they had 
caused an immense amount of trouble ; and those people were 
probably the wisest who left all experiments to others, and did 
nothing themselves until success had been attained. It certainly 
looked now as though they were approaching success ; and Mr. Car- 
penter, and Mr. Yalon before him, had done a great deal towards 
bringing about this desirable consummation. 

Mr. Yalon seconded the resolution ; and, in doing so, said he 
desired to thank Mr. Carpenter very much for going on in the same 
direction that he had taken, and getting in front of him with a 
simple mode of firing. There were one or two points which he had 
not touched upon, because they were somewhat apart from the 
object of the paper. For instance, there was something in the heat- 
ing of gases, and bringing the gases and air to the same tem- 
perature when ignited in the furnace itself. This point was not 
mentioned in the paper, and therefore he had not referred to it ; 
and he had no doubt Mr. Carpenter would go on experimenting, 
and complete the work he had oonunenced. 

The motion having been carried unanimously, 

The President said this completed the business, and also his 
term of office ; and he had to eroress hid warmest thanks to the 
members for the kindly feeling they had always shown him, and 
for the support they had given him daring the twelve months he 
had had the honour to preside over their deHberations. 



MANCHESTER INSTITUTION. 



QUABTEBLY MEETING, NOV. 27. 

This Meeting was held at the Freemasons* 'H&ll, Cooper Street, 
Manchester — Mr. G. E. Jones, C.E., F.B.n.S. (of Chesterfield), 
the President, in the chair. 

The Minutes. 

The Honorary Secretary (Mr. W. W. Hutchinson, of Bamsley) 
having read the minutes of the last meeting, held at Clitheroe on 
Aug. 28 (see cmte, p. 168), they were confirmed. 

New Members. 

Mr. William Smith, Engineer and Manager of the Bolton Corpo- 
ration Gas-Works, proposed hy Mr. John Booth (Southport).and 
seconded by Mr. B. Hunter (Staly bridge), and Mr. Bobert Porter, 
Manager of the Holmfirth Gas-Works, proposed by Mr. T. Duxbury 
(Over Darwen) and seconded by Mr. T. Newbiggmg (Manchester), 
were elected members of the Institution. Both gentlemen were 
introduced to the President, who tendered them formal welcome, 
and (in introducing them to the members) said he trusted their 
association with the Institution would be such as would redound to 
its honour and their own advantage. 

Election op President for 1887. 

The President said the next business was the election of the 
gentleman who was to succeed him in the chair. A great deal of 
the success of the Institution depended upon the election of the 
President, and the choice of a gentleman to carry out the onerous 
and exalted duties which pertained to the office. The Committee 
had considered the matter, and the result of their deliberations was 
embodied in the motion which he would request his honoured 
friend Mr. Paterson to make. 

Mr. J. Paterson (Warrington) said he quite concurred in the 
expression of their respected President, that the progress and pros- 
perity of the Institution was very largely influenced by the election 
of proper gentlemen to occupy the chau:. The motion he had the 
honour to submit to them was one which he was sure would meet 
with the unanimous co-operation and support of every member 
present. He had to propose the name of a gentleman who had 
long been connected with gas engineering, and who had been a 
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nsefol and intelligent member of the Institution for many years. 
Without ofifering any eulogium at all upon him, he would at once 
propose that Mr. Thomas Mooi:e, of the Macclesfield Gas- Works, 
be elected President for the ensuing year. 

Mr. Hawkins (Heywood) said he bad great pleasure in seconding 
the proposition that the senior Vice-President of the Institution 
should be elected to the honourable position of President for 
the ensuing twelve months. He could only endorse what Mr. 
Paterson had said. Mr. Moore was well known to every member, 
•and he would do honour to the Institution in filling the chair. 

The President remarked that, in making this recommendation, 
the Gomtnittee had been guided by a consideration for the interests 
of the Institution ; and he was sure Mr. Moore would justify the 
choice of the Committee and the trust of the members. 

The resolution was carried amid applause, which was renewed 
when 

Mr. MooBE rose to return thanks. He said he was sensible of 
the high compliment they had paid him, and the great honour con- 
ferred upon him in selecting him as President for the coming year. 
He felt that the honour and responsibility of the position would be 
venr great ; and he should enter upon the duties with diffidence, 
and with considerable doubt of his fitness to preside over the 
deliberations of gentlemen of such high attainments and abilities 
as unquestionably characterized tlie members of so useful an Insti- 
tution as theirs. He thimked them, and would endeavour to retain 
the {;ood opinion the members had been kind enough to express 
of lum. 

The President reminded the members that, by the rules of the 
Institution, the President who was elected at this meeting did not 
take office until the next. On that occasion they appointed the 
Committee, Vice-President, and other officers ; and in the mean- 
time the Committee would be glad to receive any nominations or 
suggestions as to these appointments. He wished it to be known 
that there was the utmost freedom amongst the members as to 
the elections ; and the Secretary would receive any nominations or 
other commmiications upon the subject which might be addressed 
to him. 

Address of the President. 

The President then delivered a brief address. He said it once 
more became his privilege to address the members, and to assure 
them how much he esteemed this renewal of their acquaintance, and 
with what pleasure he noticed the attendance of gentlemen in such 
numbers, and at their own cost, solely for the love of science itself, 
and for the purpose of making themselves more acquainted with 
their profession. On the last occasion he made some observations 
with respect to the fall in the value of residuals ; and he was afraid 
that the continued depression in this department of their industry 
justified him in again referring, for a short time, to the same subject 
that day. It was a matter of considerable anxiety to gas undertakings 
to decide what was best to be done with the secondary products of 
their manufacture. Many suggestions had been made with respect 
to this question, and much advice had been given to gas managers ; 
but, as usually happened, this advice came from a quarter which 
was not very much respected, and they generally considered in this 
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business that they understood as much themselves as those who 
professed to give them advice. Therefore they took '* sweet counsel 
together " on occasions like the present, and imparted to each other 
their experiences, their opinions, their successes, and their failures 
— with tibe result that they were as well acquainted with the whole 
subject, so far as it referred practically to them, as those who 
professed to advise them. To show the actual state of afiEiairs, 
he might say that in three years tiie prices for some of the 
tar products had fallen alarmingly. Alizarine in 1883 fetched 
2s. 6d. per pound, and now it stc^d at 9d. ; benzole was then 12s. 
a gallon, and now it was Is. 6d. ; anilines had fallen 50 per cent. ; 
creosote, which was d^d. per gallon, was now fd. ; pitch, which 
was 34s. per ton, was now 13s. 6d.; 80 per cent, anthracene, 
which could only be bought at 55s. per ton, now realized only 20s. ; 
sulphate, which was j£20 or more per ton, to-day stood at j£10 or 
i£10 lOs. It was, therefore, hardly matter of surprise that, in these 
circumstances, they found distillers and others wno had made long 
contracts for tar, ammoniacal liquor, and so forth, were asking for 
some relief from the other parties to the contract ; and though it was 
sometimes desirable to have a judicial interpretation of the terms of a 
contract, he confessed to a feeling of regret Uiat some of these matters 
had drifted into the Law Courts, instead of having been settled 
between contractor and contractor, not so much upon the strict and 
severe letter of the law, as upon principles of equity. When they had 
made long contracts, fo|: five years or more, it was only fair that 
they should take into consideration the immense fall there had 
been in residuals, and endeavour to meet the contractors on those 
principles of equity which would permit of them making a faic 
profit upon their undertaking and their business. He was afraid 
that, with the unprecedented falls that had occurred in the value 
of these articles, coupled with the fine weather lately experienced, 
gas shareholders and boards of directors must be prepared for the 
possibiUty of smaller profits, and not expect the poor gas manager 
to **make bricks without straw,*' or to manufacture dividends 
without any material. He hoped that all boards of directors and 
gas committees would bear in mind that the difficulties the gas 
manager had to labour under were now immensely increased to 
what they were a few years ago. With regard to the tar question, 
he might mention that he attended and had the honour to preside 
at a meeting recently held in London which inaugurated a Tar 
Producers' Association on the same lines as those on which the 
Sulphate Association was formed. The object of that Association 
was not, as some said and implied — ^it was not a '* trade combina- 
tion ** for the purpose of bolstering up prices ; because in this 
enlightened a^e such a thing was next to impossible. It might do 
with some articles, but not with a thing so necessary as gas. He 
certainly should not associate himself with any object of that kind ; 
and, so far as he could see, there was nothing of the kind in the Tar 
Association. They could not have too much knowledge of their 
business ; and the charge of exclusiveness sometimes appUed to gas 
managers would be largely swept away by their making the fiftcts of 
their own experience and position known to each other. That man 
succeeded best who had the largest and most reliable amount of infor- 
mation ; and at the present time there was a great deal of ignorance 
on the tar question, and the purposes to which tar could be applied. 
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He would therefore again urge them to do all they could to dissemi- 
nate information on the subject. There were hundreds of uses to 
which tar could be applied, to which it was not applied; and to teach 
the public how to use it he took to be one of their duties at the pre- 
sent time. There had been a meeting of the Committee of the Tar 
Association the previous night in London. He could not be present, 
but was told by someone who was there that it was taken into 
consideration that they should disseminate information on such 
subjects as tar fuel, their old friend carburetting gas with oils from 
tar, the manufacture of patent fuel from tar and breeze and the like, 
asphalting, and tar distillation. He ventured to invite those pre- 
sent who had had experience of tar firing to give the meeting the 
benefit of it. He had used tar himself for heating retorts, and for 
purposes of raising steam ; and though for raising steam it did seem 
to be somewhat' costly, for the purpose of heating retorts it was 
undoubtedly as cheap, weight for weight, as most other fdels they 
could use. He was in hope that they would have had a paper from 
Mr. Pike, of Elland ; but this gentleman had modestly declined to 
write one on the subject. As, however, he was present, he (the 
President) should ask him to tell them briefly his experience. 

Tab Firing. 

Mr. H. S. Pike (EUand) said he did not expect to be called on to 
open the discussion ; and if he had been consulted he should rather 
have followed someone else. This question he need not say was a 
very important one to gas managers; and one that had forced 
itself on the attention of almost every member of the profession 
throughout the country. The question of the hour was, ** What 
shall we do with our tar ? " and it had to be answered in some 
fashion or other by most of them. It was a question which con- 
fronted him eleven months ago ; and as they could not at Elland 
dispose of their tar at a reasonable price, his Directors decided that 
it should be burnt. He commenced operations on the 1st of 
January ; and he had to begin working without any experience at all. 
He knew that in days gone by tar had been burnt for heating 
retorts ; and this was all he did know. His first experiments were 
certainly not satisfiEbctory. After trying tar for two or three weeks, 
he abandoned the experiments for a time, for they could not get the 
heats as good with tar as they had previously been with coke fires. 
He came to the conclusion afterwards that perhaps they had failed 
somewhat in their first experiment by trying to construct the appa- 
ratus in too scientific a manner. It was a mistake men were apt 
to make. If they adopted something fresh, they imagined that it 
must be accompanied by some kind of very scientific apparatus ; 
and occasionally they overdid it. He first of all tried to onm the 
tar by atomizing it; using steam-injectors and so forth. The 
result was failure with almost everyone ; for though they were able 
to get fair heats, they did not succeed so well as with coke ; and ihey 
found, by careful calculation, that it would be better to accept the 
prevailing low price for the tar. Afterwards he tried some other 
means to get the tar into the furnace. The fijrst of these was the 
employment of an angle-iron shoot ; but this was not an entire suc- 
cesp. Then he tried a pipe ; and afterwards he had grooves cat in fire- 
bricks, and let the tar ran into the famace in this way. He found 
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that this gave too high heats in front of the famace, and the retorts 
were burnt away at the ends ; while in the centres they could get next 
to no heat at all, and in some instances the centre of the retorts 
was quite black. He then cast about for some means to carry the 
tar a little farther into the furnace. A solid fire-brick was made, 
18 inches long and 6 inches wide ; and through the centre of it a 
hole li inches square was made. This was built into the wall in 
front of the furnace ; and the tar was brought to it, and allowed 
to trickle slowly down it. The fire-brick projected into the furnace 
about 9 inches. They found that carrying the stream of tar thus far 
into the furnace was a great improvement ; while by cutting the hole 
in the brick round, they made the tar travel a little faster and a little 
farther in. They found in this way that they saved considerably. 
While atomizing the tar they burnt the sides of the furnace very 
rapidly, far more so than with coke firing ; but after they had had 
one furnace with these bricks in use for five months, they found the 
bricks at the side very little, if at all damaged. Afterwards, besides 
having a hole in the bottom of the furnace, as was usual, they 
made a hole midway between the bottom and the one for the tar. 
The resujlt of doing this was that any light oils which fell were 
carried right forward; so that they entirely consumed the tar with- 
out any smoke from the chimney. The sides of the furnace were 
not burnt away ; and the retorts were thoroughly heated. In fact, 
tar firing in this way was successM so far as the heats went. With 
regard to the question of cost, he had made some experiments 
during the last month. He found that they consumed 78 gallons 
of tar for each setting. They were settings of six oval retorts. 
They had carbonized 72 cwt. of coal. This worked out to 
22 gallons of tar per ton of coal carbonized ; while with coke 
they used 5 cwt. per ton of coal carbonized. The 78 gallons of tar 
were, therefore, equal for heating retorts to 17^ cwt. of coke. The 
make of gas was 10,500 cubic feet per ton of coal ; and this worked 
out for the retorts to 6750 cubic feet per mouthpiece. There were, 
however, two sides to every question ; and by putting this extra 
quantity of coke on the market, they had rather increased their 
coke heap. But perhaps this increase was due in some degree to 
the open, mild weather lately experienced. One little thing was, 
however, rather a drawback. If the supply of tar was stopped, the 
furnaces to which there was no bottom rapidly cooled. As to the 
wear and tear of the retorts, his experience was satisfactory ; and 
he believed that if the furnaces were set for tar firing they would 
certainly last longer. He had had one bed down and thoroughly 
examined it ; and they found that, where the greater quantity of 
heat had gone up, there was some fusion. He thought the best 
setting to arrange for was beds of sixes, which gave a large chamber 
below to thoroughly consume the tar. He had tried it in beds of 
fives ; but the result was some slight smoke. 

Mr. Isaac Oabb (Widnei^ said he had been burning tar at his 
works for the last six weeks. Before he commenced he went over 
to Elland to see Mr. Pike's arrangement. Mr. Pike kindly gave 
him all particulars; and the arrangement seemed so simple and 
effectual, that he decided to erect his furnaces on similar lines. As 
Mr. Pike had given a minute description of his plan, he (Mr. Carr) 
need not repeat it. There was one important matter, however, 
that Mr. Pike did not touch upon ; and that was the regulation 
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of the tar as it flowed into the furnace. They did this by short 
pieces of brass tube ^ inch in diameter, and varjdng in length 
£rom 1 inch to 4 inches. If a bench of retorts was found to get too 
hot with a short length of tube, it was merely taken out and a 
Ifffger one inserted, to check the flow of tar ; and vice versa. The 
retorts to which the system was appHed in his case were in settings 
of sixes ; and he considered the form of the setting had quite as 
much to do with the success or otherwise of the operation as this 
or that patent injector for putting in the tar. The local heat of tar 
being so intense, any obstruction in the shape of a low retort 
became rapidly melted away ; while those which came less directly 
in contact with the effluent gases were scarcely heated. With 
regard to the commercial side of the question, the best result he 
had been able to get was 26 gallons of tar per ton of coal carbonized. 
In their ordinary settings they used 5 owt. of coke per ton of coal ; 
and the price he was obtaining for coke was 7s. per ton. The tar 
worked out to 0'807d. per gallon, or at the rate of 15s. per ton. 

Mr. A. Shires (Bidduli>h) said that as at Christmas, 1885, he could 
only get 4s. per ton for his tar put on the railway, he commenced 
to bum it. He started with a bed of four retorts, and with steam 
as an injector ; and he found in three weeks that it was fetching 
the inside of the furnace out. He then tried with a bed of three ; 
and he found it answer much better. Kow he had a bed of six, 
and it answered very well indeed. The difficulty he had experi- 
enced was to get the tar run in ; but he managed to get about 3 
gallons per hour, and he found it then all right. A regulator he 

5rocured from Mr. Thomas, he had found to act very well indeed, 
n his case he let the tar run down a channel cut in a flre-briok. 
He was obtaining 10s. a ton for coke ; and at this rate he found 
the tar was worth 17s. 6d. a ton for burning. His was only a very 
small works ; but he would advise anyone who had the slightest . 
difficulty wilJi tar to burn it. 

Mr. T. Kewbigging (Manchester) remarked that he had had 
about Ave years* experience of burning tar in retorts ; but he did 
not adopt the system from choice. When he was in Brazil, they 
could not sell the whole of the tar; and prior to his taking the posi- 
tion» one-half of the tar made was run into the river, and thus found . 
its way into the sea. He determined to make a change in this 
respect ; and he began to burn tar. He had no difficulty whatever 
with it ; and continued to bum it for Ave years. He adopted a 
similar plan to that Mr. Pike had described. First of all he used 
angle-iron, an immense stock of which was lying at the bottom of 
the yard at the works, where it had been put after being taken 
from an old gasholder ; and though it burnt away very rapidly 
indeed in the intense heat of the furnace, yet, as they could not. 
sell it, it was the best use to which they could put it. The stock 
of angle-iron lasted, he should think, for about three years ; and 
when he had consumed it all, he cut a channel in a large brick, and 
in this way burnt the tar very successfully. He did not use steam, 
or air, or anything else to force the tar into the furnace ; and he 
did not think it was at all necessary to do so. There was not 
the slightest difficulty in burning tar under retorts. When he 
first began to use it, he had the tar cistern removed into the 
retort-house — thinking this would be the best place for it; but 
after a time he found that the cistern was very apt indeed to get 
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partially clogged with dost, and the tar thus became very much 
thickened. Eventually he removed the cistern to the outside of 
the retort-house, against the sunny side of a wall; and as the 
tropical sun beat upon it all day; the tar ran very nicely. He had 
a 2-inch wrought-iron pipe all round the bench ; and down each 
side, between each two settings of retorts, he carried a i-inch pipe, 
and at the end of this he had a stopcock, by means of which he 
could arrange for the required flow of tar. At the end of the f -inch 
pipe was a tumbling-disn, into which he ran the tar, which passing 
thence ran along another short pipe, and so into the grooved tile. 
He did not remember what the results were, as regards the quantity 
of tar employed per ton of coal ; but he believed he had stated the 
quantity m **The Gas Manager's Handbook." He always used tar 
in settings of sevens, in which the middle retort had been burnt 
out. It would be impossible to use it with settings of sevens were 
all the retorts intact. They needed to have a good large furnace to 
bum tar ; and therefore when he had. the seventh retort burnt out 
— ^which was usually the retort over the furnace — ^he applied tar to 
this particular setting, changing from one to the other. He would 
not recommend anyone to burn tar if he could sell it at anything 
like a profit ; because his experience was that it certainly burnt 
down me settings much more rapidly than ordinary coke firing. 
He did not manage to make them last very long ; and he did not 
think it was because he did not use every care he could. He should 
not consequently recommend the burning of tar, unless, of course, 
it became an unmarketable commodity. With him it was a great 
object to save coke ; because he could sell it at ^3 per ton. Under 
these circumstances, ^he could put up with a good many dis- 
advantages in order to realize such a return. 

Mr. B. HuNTEB (Stalybridge) said he could add little to the dis- 
cussion except to give some information as to the experience he 
also had obtained in Brazil. Mr. Newbigging was a httle farther 
to the south than he was ; he was a little nearer to the ** Line." 
In Mr. Newbigging's case there was a good sale for coke, and no 
sale for tar; in his (Mr. Hunter's) case there was little sale for 
coke, and no sale for tar. It thus became a question which it was 
best to burn. They were not near a river or the sea, and could 
not run the tar away ; they had nowhere to bury it ; and did not 
know where to put it. When, however, sailing vessels came to the 
port, they found that, by partially distilling the tar, they could send 
the crude naphtha home. Then as soon as the commerce of the 
place warranted the establishment of steamers, the steamships 
refiised to bring the naphtha home; and they had to adopt to a 

Sartial extent the system of burning the tar in the furnaces. They 
id not use it alone in any of the fimiaces. He had a pipe run into 
the coke furnace, and allowed the tar to trickle into that as freely 
as it would. They, however, always found very great difl&culty in 
getting it to trickle in a continuous stream; and therefore &ey 
used a sort of tumbler, something like that which Mr. Dempster 
had adopted for his scrubbers. It filled up to a certain level, and 
then toppled over, and the whole of the tar ran in. He did not 
know that this was the best way of burning it ; but their idea was 
to find the best way of getting rid of the tar, and this was certainly 
the best way they knew of. He found that it burnt the middle 
retort out, and kept the heat up until the furnace became clogged 
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np with soot and other deposit. That was perhaps throngh their 
want of proper knowledge of how to bom it to the best advantage. 
Certainly, wherever tar was adopted, he thought special fomaces 
should be built ; and the flues should be as large as possible, in 
order to prevent the formation of deposit. 

Mr. J. Patebson (Warrington) said this subject had, unfortunately, 
been forced upon their attention through circumstances over which 
they had no control ; and he dared say it was not the wish of any- 
one to adopt tar firing if he could possibly avoid it. At the present 
time it was, however, really a question whether it would not be 
better to bum the tar (for which there was little sale) for heating 
retorts in preference to coke (for which they had generally a 
pretty good demand). The burning of tar was a venr old practice ; 
but for many years it had remained entirely in abeyance. The 
extremely low price of products, which had been referred to by the 
President, had, however, brought the question once more under 
their consideration. In his works a system of tar burning had 
been adopted which was perhaps exceptional ; and probably it was 
one that would not be followed in any other works. They had in 
their establishment means for compressing air to be used in other 
departments in connection with the Corporation ; and for the past 
few months they had been using tar injected into the furnaces with a 
small stream of compressed air at about 20 lbs. or 25 lbs. to the 
square inch. They found the application of this arrangement very 
satis&otory so fsur as the combustion of the tar was concerned ; and 
also as to the heat arising from it. They had not, however, made 
any definite calculation of the absolute quantity of tar consumed 
per ton of coal carbonized. A rough approxunation would bo 
about 18 or 20 gallons. He did not wish them to attach too much 
importance to such a statement ; it might be somewhat less, and in 
some instances a little more. Still it was perhaps a fair average. 
So long as the low price of tar prevailed, they would continue to 
use tar in the way they were doing; but if the price of tar 
advanced to about 13s. or 14s. per ton, he did not think they would 
be justified in making use of it as fuel. The price they obtained 
for coke was high, and there was a good sale for it ; but he would 
never advise anyone to adopt tar for use in furnaces, because it wa& 
very destructive to the retorts. In his case, however, they did not 
run the tar in by means of angle-iron, or in any other way. They 
projected the blower about 4 inches in from the brickwork, so that 
it never came in contact with the heated surface at all, and was not 
80 liable to carbonize and destroy it. 

Mr. J. Latgock (Keighley) said that for some six months past 
they had been burning all their tar. Their settings were in sevens. 
"When he commenced burning he did not use steam, and continued 
so for three weeks, with the result that every day or so they had a 
furnace out. They then started with steam, and they had been 
working so ever since. It was an easy and simple process which 
they had adopted. The tar passed from a cistern through pipes laid 
in front of the retort-stack, in order to warm it'; and it was then 
filtered through a small delivery hole (18 B.W.G.) on to a oast-iron 
trough. Fixed to the under side of this trough was a j^-inch 
steam-pipe with a small slit cut at the end. The steam caught 
the fine stream of tar, and distributed it in the fbmace ; and they 
found that this was very sacoessfhl. If they had a larger stream 
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they conld draw fonr-hoor charges, or ihree-honr charges if neces- 
sary. They need never open the fumaoe door at all ; the thing 
went on from week to week without the least trouble, except the 
occasional cleaning of the end of the trough, which was done by a 
piece of iron. Something had been said about burning down the 
centre retort in a setting of seven. In his case he found that the 
tar settings were better than the other settings ; in febct, tested in 
this way, the tar compared favourably with coke. They tested 
over ten days or a fortnight, and found that they burnt 85 gallons 
of tar per furnace, or 170 gallons per bed of seven retorts. The 
cost was 6s. 4^., which was at the rate of lid. per ton of coal car* 
bonized. The quantity used per ton of coal was 24 gallons. The 
coke they were selling at 7s. 6d. per ton ; and the price oSexed for 
the tar was also 7s. 6d. per ton. The coke thus worked out to about 
Is. 8}d. per ton of coal carbonized, against lid. for tar. He said 
until these two figures became equalized — either by the increased 
price of tar or the reduced price of coke — they would go on burning 
their tar. 

The Fbesident said he must congratulate the members upon their 
extensive knowledge of the subject of tar. He was sorry to at all 
curtail the discussion, but they had other business which must be 
gone through ; and tiiey might take up this subject at some future 
time, and thrash it out more thoroughly. The value of the discus- 
sion was manifest in the fact that the results of their experience 
were so diverse. There were not many of them who, like Mr. 
Newbigging in Brazil, could get £S per ton for coke, or tar would 
be more generally used for fuel than it was at present. The expe- 
riences they had had seemed to show that an average of about 23 gal- 
lons per ton of coal carbonized was needed for the furnaces. His 
experiments were a little better than this ; they agreed more nearly 
with Mr. Pike's. He had no doubt it was possible to get a very 
high duty from tar, if they made fecial arrangements for its 
burning. The result he liked to take was that of the general expe- 
rience, and not an experimental result only for an occasion. If 
they contemplated burning tar, they should construct their furnaces 
so as to give a large chamber for combustion. This was one of the 
secrete of success. If they confined the tar in a small furnace, a 
v^ intense local heat resulted — ^so intense that it burnt down the 
bricks. If, however, they spread the intensity over a large area 
(which they could do by having a large chamber), they heated the 
setting more effectually ; the work was better done, axid the mate- 
rials lasted longer. He was glad to find that, with i^ard to cost, 
the experience of tar burning was very satisfactory ; and he hoped, 
as they obtained more experience of the matter, that they would 
be able to reduce the cost still further. With regard to putting 
the coke on the market, he found from the inquiries he had made, 
and calculations which were furnished, that the quantity of coke 
put upon the market was something like 7 per cent, additional ; 
while the tar removed was probably not less than 80 or 40 per 
cent. So that if they had 107 tons of coke to sell in place of 
100 tons, it was « smaU matter ; while tar, unless some outlet could 
be found for its absorption, would decline still further in value. He 
remembered that in a trial which once took place in London — ^he 
(Mr, Jones) wasa witness in thecase — one of the Judges said Chester- 
field must be a .wondeisfiil place for tar« There was tar in the 
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flireetfi, in the paving, in the riverB, in the pits, and tar everywhere. 
The fact was they used to throw -tons of tar down the cQsused coal- 
pits of the neighbourhood ; and it was within his reoollection that 
when tar was fetching a very good price, a proposition was made 
for pumping it out of the pits again. Unless some further outlet 
could be found for it, they would probably be reduced to the necessity 
in a short time of once more throwing it down the pits. 



Mr. T. DuxBUBY (Over Darwen) read the following paper : — 

SOME EXPEEIENOES OF COOPEE'S COAL-LIMING PROCESS. 

Having had the above process in operation at the Darwen Gaa/ 
Works for a period of six months, and knowing the uncertainty 
that prevails generally as to the success or otherwise of the process, . 
I have felt that, to state the results compared with other systems, 
and my reasons for not continuing it, might be acceptable to the 
members of the Institution. I do this without having the slightest 
prejudice either for or against the system; and I would at Uie 
outset state that I took the sole i^sponsibility of recommending, 
my Committee to give it a trial, at the end of which I advised . 
its abandonment, and was not (as has been insinuated) under the^ 
control of any other guiding spirit in either case. 

The subject necessarily involves a considerable number of figures, 
which, though not very interesting to give to a meeting, naay bo 
subsequently read with some interest by many of my brother 
managers. I give the figures exactly as I got them, under three 
different systems of purifying, for comparison with each other, and 
not for comparison with results obtained at other works, which 
might be unfair unless the conditions of the works were isiken into 
consideration. 

The three principal reasons which induced me to give this system 
a trial were : (1) The difficulties I had in purifying the gas made 
during the depth of winter in the previous year ; (2) the fact that 
we were about, to embark in an expenditure of several thousand 
pounds in new purifiers; and (3) the glowing accounts of the 
wonders this system was working at Tunbridge Wells. 

First,, during the year 1884 we ujsed all lime for purification ; and 
in the first and last quarters of that year, we changed one purifier 
each day, and on many occasioz>s two in one day, which necessi-. 
tated working with safety lamps at both ends of the day. Secondly, . 
seeing that this system involved no outlay on capital account, I 
was in hopes that any expenditure on purifiers might be at any. 
rate postponed, in deference to the expressed alarms of some mem- 
bers of my own Committee at what they termed the rapid strides, 
of electric competition. Thirdly, if one 20-feet square purifier. 
eould efficiently purify an annual make of 120 million feet of gas 
&t Tunbridge Wells, I could see no reason why four purifiers, each 
12 feet square, should not accomplish the same result at Darwen 
with «n annual make of 100 millions. 

The tests for illuminating power were taken daily, and the figures 
given are an average of results obtained from candles and Methven 
slot— both tests being made on a comparatively new photometer. 
The sulphur oompounds and ammonia are ascertained by the 
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Beferees* apparatus ; and the snlpbnretted hydrogen and carbonic 
acid are the rcBolts of tests made by Wanklyn's one-tenth cubic foot 
bottle. I giye the actual weight of lime used, and its cost to us* 
The tar and ammoniaoal liquor were measured in the well, in the 
ordinary way, to ascertain the quantities ; and though, as a check, I 
use WiUs's distillation test for ammonia, our liquor is sold by the 
strength as shown by Twaddel's hydrometer. In arriving at the 
strength of the ammonia, I have, therefore, given the hydrometer 
test; and have in every case equated the various quantities and 
strengths to 5®, or 10-Oz. liquor. We have no washer; but the 
ammoniacal liquor has been pumped through two scrubbers, and 
a little clean water used occasionally. The purifiers can all be 
worked in succession, or three on and one off. We are not subject 
to any sulphur clauses ; and notwithstanding any smell from the 
spent lime, we have never had any agitation or complaints from 
residents in the vicinity of the works, or elsewhere m the town, 
through its removal. 

In order that comparisons may be made, I now proceed to give 
the restdts of working; from April 1, 1884, to Jan. 11, 1885, during 
which time we used lime only for purification. The average tests 
for sulphuretted hydrogen m the crude gas immediately before 
entering the purifiers showed 1097 grains per 100 cubic feet of gas ; 
the maximum being 1220, and the minimum 780 grains. Sulphur 
compounds were : Maximum, 15*20 ; minimum, 12*05 ; average, 
12*88 grains* Ammonia : Maximum, 4*02 ; minimum, ; average, 
2*11 grains. In Table I. (see p. 262) are shown the results obtained 
for the period above named. 

After an interview with two of the principals of the Coal Distil- 
lation Company, I commenced operations with the coal-liming 
process on Jan. 11, 1885, and continued to the end of June, 1885'. 
l)uring this period I had frequent visits from one of the representa- 
tives of the Company. As I found some difficulty at starting the 
process, I visited the Tunbridge Wells Gas- Works, and was Siere 
shown the process in operation (for which I beg to acknowledge 
Mr. DougaU's kindness). I also desire to record my obligations 
to Professor Wanklyn for his courtesy, kindness, and assistance 
during the trial of this system. 

Not having any mechanical means at command for this purpose, 
I mixed the lime by hand, as follows: — Each stoker's mess for 
seven retorts consists of four barrowfuls of coal. I had a man 
(specially told off) to spread a boxfrd of slaked lime — the capacity 
of which I had previously fixed, so as to use the correct quantity — 
over each barrowfol of coal. The quantity used was 2^ per cent, 
of lime, slaked with its own weight of water, as recommended by 
the promoters ; and inasmuch as I had this lime tipped and slaked 
by itself, solely for coal liming, I had no difficulty in keeping to the 
correct percentage. 

During the first fortnight I had considerable trouble, inasmuch 
as I was trying to use three purifiers with oxide and one with 
lime ; then two each, &c. But finding very often more sulphuretted 
hydrogen at the outlet of a lime purifier than at the inlet, I had 
to change a purifier daily as before. I then abandoned lime alto- 
gether in the purifiers on Jan. 25, and kept to lime in the retorts 
and oxide in the purifiers. The result was that with new dxide I 
did not change another purifier until Feb. 8 ; so that instead of 
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from 500,000 to 600,000 feet of gas passing between each change, I 
passed 4,403,400 feet. 

I give the following table as showing the time each purifier 
lasted, the date changed, and the quantity of gas passed since last 
change : — 

Jan. II to 26— changed fifteen parifien when nsing part lime and part oxide. 
Jan. 26 to Feb. 3 — 1,403,400 leet— changed through ezcesBive 

preBsnre on first parifier, 17 inches. 
Feb. 9—2,320,000 „ —changed through exoessiYe 

pressure on first purifier, 16} „ 
„ 17—3,262,000 „ —foul. 
„ 22—1,704,000 „ „ 
Mar. 11— fi,222,000 „ „ 

April 3—6,100,000 „ — changed through excessive 

pressure 18 „ 

„ 21 — 3,285,000 „ —changed through exoessiye 

pressure 18 „ 

Jane 30—8,316,000 „ 

There was still no necessity to change at this last date, and I should 
have continued the trial further, but for the fiEhct that I had then to 
commence testing samples of coal with a view to a new contract. 

I would here remark that our purifier lutes are 18 inches deep, 
and four of the changes above given were forced Upon us by reason 
of excessive pressure ; the water being blown out of the lutes. In 
removing the oxide we were obliged to use a pick-axe, for some 
portions ; but, underneath,* the bottom layer was quite wet and 
soppy, which accounted for the excessive pressure. To obviate this 
I placed a 6-inch layer of broken brickoats underneath, so as, if 
possible, to collect and drain away the accumulated moisture. This, 
however, did not cure the evil entirely ; hence we were under the 
necessity of changing whenever this excessive pressure happened. 

As previously stated, this coal gave an average of 1097 grains of 
sulphuretted hydrogen per 100 cubic feet of the crude gas, with a 
maximum of 1220 and a minimum of 780 grains bsfore coal 
liming. During coal liming the following figures show tiie results ; 
being the averages of tests made daily : — 

Grains per 100 Cubic Feet of Crude Gkts. 
Mazimum. Mixumom. Average. 

1190 .. 770 .. 946 



1886. 

January . 
February 
March 
April . , 
May . . 
June . . 



1015 


740 


898 


920 


695 


878 


900 


520 


744 


820 


680 


744 


880 


590 


725 



Average 954 .. 666 .. 821 

The work done by each purifier has been daily recorded as 
follows : — 

Grains of Sulphuretted Hydrogen removed (Average). 



1885. 



First 
Purifier. 

January 314 

February 342 

March 566 

AprU 448 

M!ay 444 

June 531 



Seoond 


Third 


Purifier. 


Purifier. 


.. 494 . 


. 176 .. 


.. 284 . 


. 249 .. 


. . 141 . 


. 154 .. 


.. 226 • 


66 


.. 254 . 


43 .. 


.. 140 . 


54 .. 



Fourth 
Purifier. 


15 
12 

1 







Average 



441 



256 



128 
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Tablb L — Ordinary Worki/ng; M Lime Purifieation, 

April 1, 1884, to Jan. 11, 1886. 

OoaI oarbomijied toni 6169g 

Cumel ,, 888-4 

Total „ 7007 7 

Percentage of coal, 88; do. of oaime], 12. 

Qaamade cub. ft. 78,121,700 

IllaminatiDff power, candles and Methven's averaffe 16 * 76 

Gas made per ton cub. ft. 10,435 

Purification — 

Lime used tons 294*S 

CostofUme . Jei72 17 9 

Wages paid 108 9 

Total cost ^281 6 9 

Cost per ton of coal carbonized . , . . . 9*6d6d. 

„ 1000 cubic feet of gas made .... 0*928d. 

Tar made, at 200 gallons per ton .... galls. 84,788 

„ per ton of coal carbonized . . „ 12*10 

„ per 1000 cubic feet of gas made . „ 1*169 

Liquor made, at 220 gallons per ton (6° T.) . „ 126,762 

„ per ton of coal carbonized . „ 18*09 

„ i^er 1000 cubic feet of gas made „ 2*008 

Sulphur impurities, average per 100 cubic feet grs. 12 * 88 

Ammonia in gas „ „ * „ „ 2*11 

Sulphuretted nydrogen in crude gas „ „ 1097 

Table II. — Cooper^a Coal-Liming Process. 
January to June, 1885. 

CkMd earbonized tons 8107*4 

Cannel , „ 8888 

Total „ 3945 12 

Percentage of coal, 78*75; do. of cannel, 21*25. 

Qasmade cub. ft. 41,582,300 

Illuminating power, candles and Methven's average 16 * 87 

Gas made per ton .cub. ft. 10,538 

Purification — 

Lime used tons 135 

Cost of lime . . : £79 6 5 

Royalty 46 10 6 

Wages paid 59 7 

Cost of oxide 10 

Total cost ....... Jei95 3 9 

Oost per ton of coal carbonized ll*872d. 

„ 1000 cubic feet of gas made .... l*126d. 

Tar made, at 200 gallons per ton .... galls. 49,714 

„ per ton of coal carbonized . . „ 12*60 

„ per 1000 cubic feet of gas made . „ 1*195 

Liquor made, at 220 gallons per ton (6^ T.) . „ 86,408 

„ per ton of coal carbonized „ 21*90 

„ per 1000 cubic feet of gas made „ 2*078 

Total air used .......;. cub. ft. 701,750 

Air used per cent 1*68 

Sulphur impurities, average per 100 cubic feet grs. 11*90 

Ammonia in gas „ ,, n a 1*22 

Sulphuretted nydrogen in crude gas „ „ 881 
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TM% II» shows our resnlto during the working of &e prooesfl. 
It wiJl be seen that We used 1*68 per cent* of air for reyiTifica* 
tion of the oxide in the purifiers during the first six months of 
last year ; and, as compared with the previous system, the -cost of 
purification (including royalty paid) is l*629d. per ton more. The 
gas made was 108 cubic feet more per ton ; cannel used, 9*14 per 
•ent. more ; illuminating power 0*11 of a candle better ; sulphur com- 
pounds, 1*68 grains per 100 feet less ; and sulphuretted hydrogen 
m the crude gas (average), 276 grains per 100 feet less. ,The tar 
made shows an increase of i gallon per ton of coals, or 4*113 per 
cent. ; and the ammoniacal liquor an increase of 3*81 gallons per 
ton, or 21*06 per cent. I would, however, remark that our tar and 
liquor well is a large one — 60 feet diameter by 12 feet deep ; and 
is, I believe, perfectly tight. I have taken the weights actusdly sojld 
to our contractor ; and in checking the stocks at the commence- 
ment and finish, I fixed a strip of clean timber in the wdl firom 
morning till night, so that the division line between the tar and 
liquor was pretty clearly defined. The strength of the liquor was 
an average of three samples ; taking one. each near the top« the 
bottom, and the middle. I state this so that you may understand 
that, though I was as accurate as I possibly could be, still from the 
largeness of the well, the volatile nature of ammonia, and the difii- 
culty of determining exactly the division-line between the tar and 
the liquor, I may be subject to some little error in this respect. 

I have endeavoured as far as possible to state the figures them- 
selves, without giving any general opinion of my own ; but inasmuch 
as there are certain matters which I cannot very well represent in 
cash accurately, I would observe — 

First, that the stokers complained very much about the effect 
produced hy the lime upon their hands and eyes ; and the extra 
clinkering required to keep the heats up to any degree of satisfac- 
tion. Leather gloves for the men's hands were obtained, so as to 
mitigate the evil somewhat. 

Se<iondly, I did not find the coke to have any excessive deleterious 
effect on the brickwork in the famaces ; but the most serious evil 
which I had to contend with was the choking up of the flues in the 
furnaces. Indeed, this occurred to such an extent in the months of 
our largest make, that though I kept one or two men doing nothing 
but taking out the sight-boxes and bricks in front of the furnaces 
and clearmg out the flues, I had to stop eotd liming altogether on 
one or two occasions, in order to enable us to get up the heats and 
keep the town supplied with gas. I would here remark that during 
the winter months we have every retort working, and have to resoii 
to shorter charges and heavier weights, in order to produce the 
quantity of gas required. This being so, I did not dare to run the 
risk of carrying out the recommendation to use gunpowder to clean 
out the flues, inasmuch as we have doWn-draughts, and this would 
undoubtedly have caused the bottom flues to be choked up — a con- 
tingency I could not, under the circumstances, afford to risk; 

Thirdly, I had no complaint firom domestic consumers as to the 
quality of the coke ; but founders, smiths, &c., who are our largest 
local customers, were very loud in their protestations against the 
" rubbish " and '* dirt " being sold to them as coke. I got over the 
difficulty somewhat, however, by allowing them to fill the coke with 
forks — for which privilege they agreed to pay 6d. per ton extra. 
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Fouithly, it is claimed for thia procefls that its adoption will 
remove all nnisanee and smell of snlphoretted hydrogen from the 
works by dispensing with the necessity for opening lime purifiers ; 
but anyone with a keen olfeustory organ will have no dimctdty in 
detecting the same smell (more or less) in the retort-honse where 
coal liming is nsed, particularly where, as in my case, the coke is 
slaked as it falls from the mouthpiece. I have endeavoured to 
measure the quantity of sulphuretted hydrogen so ^ven off from a 
charge ; and tiiough I have not succeeded fully in doing this, I have 
measured the resets relatively as between limed and unlimed coke. 
I took a tin of a given size, containing a certain quantity of water ; 
and for it I made a cover, from the centre of which projects a f -inch 
pipe. By putting two or three pieces of unslaked coke in the water 
under the cover, I was able to collect the steam and fumes in a 
Wanklyn's bottle, which I held over for half a minute, and using 
about the same quantity of coke (not weighed) in each case. Un- 
limed coke I found averaged 15 grains of sulphuretted hydrogen 
per 100 cubic feet — the maximum being 20 grams ;' wherea9 limed 
coke averaged 132 grains per 100 cubic feet — ^the maximum being 
as much as 280 grains. 

In summarizing the results previously given, and comparing the 
vital parts of Tables I. and II., where the same cosl and cannel 
were used in both instances, I would submit the following summary 
as being a feur and legitimate way of dealing with the figures : — 

Svmma/ryt being Net Besults of Tablet I. and 11. 



Goal . 78*76 p.ct. at 98. 8d. per ton 
Cumel 21*26 .. 18B.6d. 



II 



Coal .88*00p.ct.At Qs.Sd. 
Cannel 12*00 „ 188. 6d. 



II 



It 
II 



II 



Purification 

Gob Made. 
10,688 cnbio feet of 16*87 candle = 

atl7candle8 

10,436 cnbio feet of 16*76 candle = 

at 17 candles 

194 onb. ft. sold, at ds. 4d. per 1000 
Tar, 12*60 sallons, at lOs. per ton 

of 200 gallons 

Tar, 12*10 gallons, at do. . . . 
Ammonia, 21*9 gallons, at 6s. 6d. 

per ton of 220 gallons . . . . 
Ammonia, 18 * 09 gallons, at do. . 



Total 

Deduct . . 
Shows a loss per ton of coals 
through coal liming 



Goal 
Liming. 



8. d. 

7 8-41 

8 11*17 



11 2*68 






ll*872d. 



10,467 eft, 



7*66d. 

• • 

7*764d. 



Ordinary 
Working. 



s. d. 
8 1*68 
2 2*64 



10 4*82 



9*686d. 



10,268 o.ft. 



7*26d. 



6* 413d. 



Coal 
Liming 
Losses. 



10'260d. 
2*237d. 









12*497d. 
9*411 



3*086d. 



Goal 
Liming 
Gains. 



194 eft. 
7*76d. 



0*30 



1*361 



9-411d. 
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Seeing that at the close of my ooal-liming trials I was com- 
menoing to test samples of coal with a view to a fresh contract, I 
tested each sample of crude gas for sulphuretted hydrogen, and it 
may be of interest to some members, as it was to me, to know the 
results. I therefore reproduce them, as follows, omitting, of course, 
the names of the respective firms : — 

No. 1 Coal. 1074 grs. of snlph. hydrogen per 100 feet of cmde gas. 

»» * »» 90o » i» n n 

II 8 „ 2140 „ „ „ ,, 

« 4 ff 1004 „ ,, „ „ 

„ 6 „ 962 „ „ ,, „ 

II 6 I, 837 ,, „ ff „ 

II 7 „ 1872 „ „ „ „ 

II " II 1557 „ „ „ „ 

II 9 II 1208 „ „ „ „ 

In ordinary working the above quantities would be reduced in the 
washers or scrubbers, but in my case each sample was treated alike. 
Feeling persuaded that coal liming was not entitled to all the 
credit claimed for prolonging the active service of a purifier, I 
determined to make a trial of the air process without coal liming. 
This I have done for a year (ending Sept. 80, 1886), with the 
exception of a small portion of the time, when our oxide was found 
to be spent, and we used lime pending the receipt of new oxide. 
This, however, will not interfere with the results. The following 
table is made on the same lines as Nos.I. and II., for comparison; 
but inasmuch as we were not using the same coal as in the two 
previous instances, the comparisons are not of the same value : — 

Table III. — Air Process, 

Oct. 1, 1885, to Sept. 8, 1886. 

Coal carbonized tons 8546*5 

Cannel , „ 1252*6 



• 



Total , 9797*10 

Percentage of coal, 87*22 ; do. of cannel, 12*78. 

Gas made cub. ft. 99,866,800 

Illnminating power, candles and Methven's average 17 * 28 

Gas made per ton of coal carbonized . . cub. ft. 10,192 
Porifioation — 

Lime used tons 92 

Cost of lime je49 17 9 

Cost of oxide 16 

Wages paid 6412 

Total cost JBIIS 18 11 

Cost per ton of coal carbonized 2*918d. 

„ 1000 cubic feet of gas made .... 0*286d. 

Tar made, at 200 gallons per ton .... galls. 119,800 

„ per ton of coal carbonized . . „ 12*22 

„ per 1000 cubic feet of gas made . „ 1*199 

Liquor made, at 220 gallons per ton (6° T.) . „ 806,800 

„ per ton of coal carbonized . „ 81*21 

„ per 1000 cubic feet of gas made „ 8*06 

Total air used cub. ft. 811,700 

Air used per cent 0*81 

Sulphur impurities, average per lOOcubio feet grs. 11*9 

Ammonia in gas „ „ „ „ 0*4 

Sulphuretted nydrogen in crude gas „ „ 673 
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Cknuufloeing on Oct 1, 1685, «he ibsfc pnriftsr ehaaged 
Oci« 14, ftud AM piftde linoe iMt ohange ol puifier 
39 



Hot. 3 
„ 18 

„ 31 

»» 
Dec. 

If 
It 
tt 
ft 



Jftn. 



6 
9 

11 
16 
21 
29 
90 
2, 1886 



tt 
tt 
tt 

tt 
tt 
»« 
i» 
It 
tt 
tt 
tt 
tt 



tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
i> 
«» 
If 
tt 



tt 

n 
11 
tt 
tt 
tt 
tt 
tt 
tt 
it 
tt 
It 
tt 



14,090,000 feat 
4,639,000 
1,992,000 
4,040,000 
8,748,000 
8,610,000 
3,360,000 
1,539,000 

730,000 
2,466,000 
2,609,000 
4,090,000 

525,000 
1,502,000 



M 
tt 
ft 
It 
tt 
If 
tt 
It 
It 
It 
It 
tt 
It 



Jan. 2 to March 16, frequent changes were made, by reason of the oxide 
being charged to 50 per cent. New oxide commenced liarch 16. 
March26, gas made since last change of purifier 2,461,000 feet. 
Ang. 12 „ „ „ 18.402,000, pressure 18 in. 

S^t. 25 ,; n II 5,623,000 „ 16J „ 



It will be noticed that on Ang. 12 and Sept. 25 we were nnder 
the necessity of changing by reason of the excessive pressure, and 
not because the purifiers showed foul tests. 

Net Bemlts per Ton of Coal vnth the Air Proeeai compared 
with Coal Liming (Table 11. with Table III.). 



Coal . 78'75 p. ot., at 9s. Sd. p. ton 
Cannel. 21*25 „ 18s. 6d. 



II 



*i 



Goal • 87*22 p. ct. at 98. 3d. p. ton 
Cannel. 12*78 ,. 18s. 6d. 



It 



^» 



II 



Pnriflcation 

Tar, 12*60 galls, at 10s. per ton of 

200 galls 

Tar, 12*22 galls, at 10s. per ton of 

200 galls 

Ammonia, 21*9 galls, at 6s. 6d. per 

ton of 220 galls 

Ammonia, 31*21 galls., at 6s. 6d. per 

ton of 220 galls 

Oaa Made, 
10,688 cubic feet of 16*87 candle = 

at 17 candles 

10,192 cubic feet of 17*28 candle = 

at 17 candles 

128 cub. ft. of gas, at 8s. 4d. p. 1000 



Total 

Deduct . . ^ 
Balance in favour of the air pro- 
cess, as now being worked with 
the present coals 



Coal 
Liming. 



8. d. 

7 3*41 

8 1117 



11 2*58 



11*872 
7*660 

... 
7*764 



10,457 eft. 



Air 
Process. 



8. d. 
8 0*81 
2 4-87 



10 5*18 



2*913 



7-330 



11*065 



10,829 eft. 






Coal 
liiming 
Losses. 



9*40d. 
8*969 



8*301 



21*660d. 
5*864 



Coal 
Liming 
Gains. 



0*28d. 



(128 ft.) 
5*124 



5'864d. 



16'806d. 
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The following dtatement shows the average ntimber of grains of 
snlphoretted hydrogen per month in the crude gas, and the work 
done by each purifier : — 

T»«*- n«„;i^rL.<. First Second Third Fourth . 

Date. CrudsGsB. p„ifier. Purifier. Purifier. Purifier. 

October (1886) 642 .. 268 .. 281 .. 148 .. 3*8 

November . 766 .. 326 .. 273 .. 164 .. 1*8 

December . 789 .. 304 .. 277 .. 191 .. 6*0 

January(1886) 807 .. 163 .. 869 .. 264 .. 12*0 

February. . 773 .. 188 .. 806 .. 266 .. 3-0 

March . . 758 .. 290 .. 237 .. 200 .. 36*0 

April . . . 700 .. 455 .. 127 .. 92 .. 0*9 

May . . . 613 .. 369 .. 183 .. 29 .. O'O 

June ... 685 .. 165 .. 323 .. 91 .. O'O 

July ... 464 .. 210 .. 225 .. 29 .. O'O 

August . . 562 .. 152 .. 268 .. 123 .. 90 

September . 616 .. 292 .. 222 .. 94 .. 7*0 

Average . 673 .. 265 .. 254 .. 140 .. 70 

It ¥nll thus be seen that, with systematic scrubbing, we have been 
enabled to bring down the sulphuretted hydrogen in the crude gas 
to 146 grains below that obtained with the coal liming, and that we 
only used 0'81 per cent, of air. During all three systems of purifi- 
cation, it has been clearly demonstrated that during the summer 
months, when the make of gas has been comparatively small, the 
purifiers' will do considerably more work, with the gas passing 
slowly through, whereas in the winter months the contrary obtains; 
and I have come to the conclusion that, beyond certain limits, to 
save the expenditure of capital on purifiers is neither wise, safe, nor 
economical. 

Having given [p. 266] the results of my working of the coal-liming 
process, I am quite aware I shall not have all the say to myself; 
but whether the conclusions I have come to, and the deductions 
arrived at, from the figures obtained, are correct or not, I feel sure 
of meeting with fair criticism at your hands. I entered on a trial 
of this system with the idea that if one-half the advantages claimed 
for it could be derived, the sooner we commenced to derive them 
the better ; and if not derivable, then the sooner this is imderstood 
the better. 

The Pbbsident said. he felt they had had a very important paper 
from Mr. Duxbury, and one to which they could not do ample jus- 
tice unless they had a little time for consideration. He therefore 
proposed to adjourn the discussion till the next meeting, when they 
would have it in print before them, and be in a better position 
to deal with the question. He felt sure they all sympathized wiUi 
Mr. Duxbury in the cramped circumstances of his works. He had 
evidently to make more gas than he had plant to purify ; and there 
were, he was afraid, other gentlemen in similar curcumstances. It 
was a very great pity that gentlemen were expected to give entire 
satisfaction, and make the best gas possible, without having the 
appliances and scientific means with which to conduct the business. 
They would discuss at their next meeting the question raised by 
Mr. Duxbury ; but this would not prevent them now giving their 
hearty thanks to him for having read such an excellent paper. He 
therefore proposed that their best thanks be given to Mr. Duxbury 
for his very exceUent, important, and suggestive paper. 
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Mr. W. Gabb (Halifax) said he had list^ied to the paper most 
attentively, but had failed to follow very clearly the large number 
of figures which Mr. Duxbury had given them. He therefore felt 
very ^lad when the President proposed that they should adjourn 
the discussion to another occasion. Mr. Duxbury*s paper was one 
that they ought to discuss very carefully. They ougnt to be quite 
sure of what they were saying, because thev must all feel that any- 
thing they might advance would be challenged. The ** Hermit 
of Westminster " would probably *' faU foul '* of Mr. Duxbury, to 
begin with ; and if when they discussed the subject they missed a 
figure here or there, there was no knowing what calamity might 
befall them. They should certainly have the figures before them 
to consider at their ** elegant leisure ; *' and then they could pro- 
perly discuss the paper. He must say that some of Mr. Duxbury's 
conclusions were very startling, even to him, though he was never 
very much enamoured of the Cooper process. He thought at first 
that if all that was said about it was true, it was a very excellent 
thing ; but after the evidence of one and another of the members 
of the profession, he came to the conclusion that there was a good 
deal of nonsense in it. Mr. Duxbury had apparently come to the 
conclusion that there was more nonsense aoout it than he (Mr. 
Garr) had ever thought. He should, therefore, like the opportunity 
of carefully going through the paper, and of discussing it at con- 
siderable length. He had pleasure in seconding the proposition. 

The motion was carried. 

Mr. DuxBUBY said he was obliged by the vote of thanks. His 
sole endeavour had been to give the exact results, as near as he 
possibly could get them. He did not expect to have the *' say *' all 
to himself, but he was satisfied that the figures he had given were 
correct; whether his conclusions from them were correct, remained 
to be seen. 

Mr. T. Newbigging (Manchester) next delivered a lecture, with 
experiments, on 

WATEB IN SOME OF ITS PHYSICAL AND CHEMICAL 

ASPECTS. 

Shortly after the announcement of the present lecture, I was 
asked by a jocular Mend of mine why I had chosen such an 
uncommonly common subiect as ** Water " on which to dilate. 
** Water ! " said he. '* We have in Manchester enough of it in the 
shape of ram, and to spare sometimes; if, however, you wiU 
undertake to turn some of it into wine, and give us aU a treat, 
then I promise to honour you with my presence on the occasion. 
Or, indeed," he went on to say, *' if you could only show us a 
method of extracting bales of cotton firom it, then you would be 
doing us some service. But water ! Why water is onl^ water after 
all ; and that, I dare say, is nearly the extent you will be able to 
tell us about it." I saw that it would be folly to argue with my 
fiEMsetious Mend. He is fond of a joke, and he would have been too 
much for me ; so, I just quietly put my hand upon his shoulder, 
and with a grave look of reproachful wisdom said : ** There is more 
of mystery in a drop of water, Horatio, than is dreamt of in thy 
philosophy!" 

Now, I dare say if we could spin yam and weave calico oat of 
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water, we shonld here in Lancashire seldom he short of the raw 
material. Bat if we cannot spin yam out of it, we will tax our 
ingenuity to spin a yam aJ)out it that may not he without use 
and value. At all events, we will do onr hest to make it suit the 
market. 

When it first occurred to me to give a lecture on this suhject, my 
intention was to have treated of water £rom the point of view, not 
so much of its constituent elements, as of its physical effects, and 
also of its effects, uses, and drawbacks in relation to gas manu- 
facture. On second thpughts, however, I determined to begin with 
the A B G of the subject ; making an introductory lecture of this, 
and at a future time, as opportunity offers, pursuing the subject in 
its more extended and practical applications in one or two further 
lectures, if I do not weary your patience. Although, therefore, I 
must needs be somewhat elementary on this occasion, it wiU do 
none of us any harm to rub up our early knowledge of, and experi- 
ences in chemistry; indeed, I sometimes think that by occasionally 
reverting to first principles, we smooth our way to the understand- 
ing and the elucidation of the more difficult problems that engage 
our attention. 

In the wide range of subjects for study outspread before us, 
each of them fall of so much that is useful and interesting, I can- 
not conceive of one that is so well calculated to arrest our atten- 
tion, and satisfy our thirst for knowledge, as Ihe study of the 
science of chemistry. To an assemblage of gas engineers and 
managers, it is supei^uous to say that this knowledge of chemistry 
is indispensable to their taking a leading position in their profes- 
sion ; but even to outsiders who are almost entirely ignorant of the 
subject, and who are apt to think that it concerns only those who 
have to do with the cure or amelioration of disease, or those 
whose business it is to extract the lovely colour from the crude 
and unsightly substances which exist in Nature — even to outsiders, 
I say, a knowledge of the principles of chemistry would be of the 
truest use in their various occupations ; nay, to all of us, even in 
many of our amusements. And why should not we aU, whatever 
our profession or employment, dive into the secrets of Natture, and 
by unravelling, or endeavouring to unravel them, reap the reward 
of expanded intellect, and the rich blessing that awaits the dis- 
covery of truth. We have not, indeed, arrived at a true conception 
of our responsibilities until we are convinced that it is a part of 
our duty in life to make ourselves acquainted with the marvellous 
works of €k)d — ^to study and investigate, so far as we have time, 
means, and ability, the laws which control our existence, and the 
existence of all created nature ; and by disseminating correct views 
among our less privileged fellow-creatures, win them nrom degrading 
pursuits, to the cultivation of the loftiest aspirations, and so in- 
crease the sum of human happiness. 

At the outset I would have it fiilly understood, as I have already 
explained, that, under the circumstances, the present lecture is 
elementary in character. My experiments will be simple and easy 
to be understood ; you will therefore bear with me if I should seem 
to trifle with the gravity of your years and larger experience. At 
the same time, well known though the fEusts may be that I shall 
try to elucidate, let it be remembered that only about a century ago 
some of them were mysteries to the wisest philosophers. The 



270 MAMCHESTSB INSTITUTION. 

consiitation of water was at that time imknown. As yet no 
adventorons spirit had explored that nntravelled territcMy, or 
described its hidden wonders. It had been for a period of many 
tiionsands of years a constant associate of mankind — whether as 
the mighty ocean encircling the land, the broad river sweeping 
onwar£( to the sea, the gentle streamlet bringing gladness in its 
track, the dewdrop sparkling in the lily's bosom, or the tear on 
some fair lady's cheek. As tdl these, and more, it was, as now, the 
companion of man ; and yet its wealth of hidden poetry was unknown 
and nnrevealed. Yon will not therefore deem it trifling to witness 
the exi>eriments which will be performed, though they may ahready 
be fBuniliar to you. In troth, there is so much of mystery yet left 
aboat them, that, to the thoughtful mind, they will bear to be 
repeated again and again. Besides, in one leotnre I can only, as it 
were, '* touch the hem " of this wonderful garment of Nature. 

Water, as you well know, at the or£nary temperature and 
pressure of the atmosphere, exists as a colourless liquid ; having 
no taste, and being devoid of odour. When its temperature ig 
reduced to 82* Fahr., it assumes the solid state, as ice. If its 
temperature be raised to 212° Fahr. by the application of heat, 
water begins to boil, and it is vaporized into steam. Water, there- 
fore, exists in three different states or conditions — ^the solid, the 
liquid, and the vaporous. By the application of heat we can con- - 
vert the ice into the liquid state, and by the agency of cold we can 
also convert the vapour or steam to the original liquid state ; and, 
as we well know, it is by taking advantage of this latter circum- 
stance that we are enabled to obtain economy in motive power by 
means of the condensing steam-engine. 

The late Professor Faraday had a favourite experiment by which 
he illustrated the condensation of steam into water, and its effects, 
which I will reproduce. [Experiment. — The steam produced by 
means of water raised to boiling point was condensed within a tin 
tube 9 inches long and 3 inches in diameter, provided with a stop- 
cock at one end ; the effect being to cause the tube to collapse.] 
Incidentally, we are here taught the lesson that on the oondensa-. 
tion of the steam within the tube, a partial vacuum was formed ;• 
and as the tube was not of sufficient strength to resist the atmo- 
spheric pressure of about 15 lbs. to the square inch, it collapsed. 

When water is converted into steam by the agen^ of heat, 
1 volume is expanded into 1700 volumes — that is to say, 1 eubifi- 
inch of water can produce about 1 cubic foot of steam. It f(dlows,> 
therefore, that the cubic foot of steam is, by the application. of cold» 
condensed to its original space of 1 cubic inch at the ordinary tem-- 
perature of our atmosphere, or (say) about 60° Fahr. If we apply a 
still lower temperature to the water (say, down to 40° Fahr.), we. 
shall find that a further contraction in its bulk will take place. 

So far as we have gone, water follows the ordinary rule which we. 
apply to other substances. If they are heated, they expand; if 
cooled down« they contract in bulk. When, however, we reach 40°, 
or thereabouts, on the Fahrenheit scale, water begins to prove an 
exception to the general rule of expansion and contraction. Instead 
of continuing to become less in bulk by the application of further 
cold, it immediately begins to expand, until when it reaches a tem- 
perature of 82° Fahr. and freezes, the frozen mass is found to occupy 
more space than the liquid from which it was formed. The fixroe 
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of this ezpanflion is so great as tobe irresistible. This eaxi be shown 
to some extmt in the next experiment. [Experiment, — An iron 
bottle was burst by the expansive power of a few drops of water in 
fireezing.^l 

There is soarcely anything more remarkable than this beneficent 
provision of Nature. Were the water to follow the ordinary law of 
contraction, by the time it was turned into ice it would be so 
reduced in size, as to be much heavier, bulk for bulk, than water 
in the hquid state. The consequence of this, if it were possible to 
occur, would be simply disastrous, haayer after layer of the frozen 
ice (say, of a river or lake, or of the sea) would eiok to the bottom^ 
and, in the course of only a brief winter, the myriad forms of life 
existing in our waters would be extinguii^ed ; and all the heat of 
a long summer would be insufficient to restore the immense body 
of ice to the liquid form. 

Water is never found in Nature in a pure state. Many earthy 
and metallic substances are found dissolved in it, giving it its 
various . objectionable or medicinal qualities, as the case may be. 
Of these latter are the waters found in the neighbourhood of 
Harrogate and elsewhere. The character of hardness or softness 
in wat» also, as you well know, is due to the matter it holds in 
solution. Even water as it descends in rain from the clouds of 
heaven-^Nature's grand distillery — is not perfectly pure. In its 
downward passage to the earth, it beeomes impregnated, more or 
less, with certain gases existing in the atmosphere. Water in a 
state of purity can only be obtained by distillation by artificial 
means ; and when so obtained it is found to consist of the two 
simple gases oxygen and hydrogen, and these are combined in the 
proportion, by weight, of one part of hydrogen to eight parts of 
oxygen — that is to say, 1 gr., or 1 oz., or lib. of hydrogen, chemi- 
cally joined to 6 grs., or 8 oz., or 8 lbs. of oxygen, produce in a state 
of parity, 9 grs., or 9 oz., or 9 lbs., as the case may l^e, of the sub« 
stance which we call water. 

It is curiptis and wonderful, when we come to think of it — and 
we are here for the purpose of thinking of it to-day-^that the two 
gases oxygen and hydrogen of which water is composed, in their 
separate and uneombined state are quite impalpable to the senses. 
In their effects they eertainly spe^ a most wonderful language. 
Now, it always strikes me as something very remarkable indeed 
that two gases, impalpable to either sight or feeling, should, when 
chemically combined, go to form that beautiful liquid which li^iks. 
continent to xx>ntinent, carries our ships upon its bosom to distant 
lands, turnis our water-wheels and drives our 8team-e^giQeB^ 
refreshes us when we are thirsty, and, in the bath, iodparts vigour 
to our frame. It would be easy also to dilate on the poetieal side 
of water, as it sheds fertility over our otherwise barren fields in the 
shape of rain and dew — ^that beautiful dew, of which Milton, 
s]peaking of Moming in Paradise, makes one of his loveliest 
lectures : 

" Now Mom, her rosy steps in the eattern cUme, 
Advancing sow'd the earth with orient-pearl." 

But I forbear. 

It istremarkaUe, in connection with thus braaeh of our subject, 
that the elements of which water is composed bear a marked and 
•triking cookftst, in their properties and effects, to, the .effects and 
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properties displayed by the same elements when in a state of 
chemical combination. Instead of extinguishing flame, as water 
does, the oxygen gas of which eight-ninths by weight of every 
drop of water is composed, is an extraordinary supporter of com- 
bustion. Burning bodies of every description, when immersed in 
an atmosphere of oxygen gas, bum with greatly increased rapidity 
and with intense and dazzling brilliancy. Hydrogen gas, of which 
the remaining one-ninth part of all water is composed, is one of the 
most combustible substances in Nature ; and if, when hydrogen gas 
is being consumed, a stream of oxygen gas is made to now into its 
flame, the most intense heat ever yet attained can be produced. In- 
deed, so extreme is the heat which is developed by this means, that 
no instrument has yet been invented to measure its intensity. 

Let us now speak separately of the two constituent gases of 
which water is composed. We will turn our attention first to 
oxygen. This is by far the most widely distributed substance in 
Nature. It constitutes, as I have said, eight-ninths of all the 
water on the surface of the globe and floating in the atmosphere. 
One-fifth part of the air we breathe is composed of this gas. Most 
animal and vegetable substances contain it ; and it is computed 
that one-third of the total weight of the crust of the earth is made 
up of oxygen. Animal life could not exist without it. It is lliat 
which, diluted with nitrogen, we take into our lungs, and which 
oxidizes, or bums up, the carbon suspended in our blood; thus 
supporting the heat of our bodies. This gas was discovered in the 
year 1774 by Dr. Priestley, and was named by him " dephlo- 
gisticated air.'* Lavoisier afterwards gave it the name of ** oxygen," 
from its property of forming acids. It is slightly heavier than 
atmospheric air; its specific gravity being 1*1056 as compared 
with air as 1*000. Oxygen gas can be obtained firom many of the 
substances which contain it — from water, amongst others — ^by 
decomposition,; but the process is expensive when attempted on a 
large scale. The red oxide of mercury is the substance from which 
it was first extracted ; by heating wmch in a small glass tube or 
flask oxygen is readily obtained. When it is desired to have it 
pure, cmorate of potash is used; and it is from this substance, 
mixed with a little binoxide of manganese, that I will produce it on 
thepresent occasion. [Experiment. — The production of oxygen.] 

Hydrogen gas is the lightest known substance that can be 
weighed. It is nearly 15 times lighter than ordinary atmospheric 
air ; its specific gravity being *0691 as compared with air as 1*000. 
Fifty cubic inches, or a measure of about 3 gills of air, weigh 14^ 
grains. Fifty cubic inches of water weigh, in round numbers, 
14,000 grains ; 50 cubic inches of mercury weigh 200,000 grains ; 
whilst 50 cubic inches of hydrogen weigh but a single grain — so 
light is this gas. Hydrogen is an essential constituent of animal 
and vegetable substances. Wherever we find animal or vegetable 
life, there we have hydrogen in a state of combination. The late 
Mr. Pepper, in one of his lectures at the Polytechnic Institution in 
London, said that it had been calculated that if a man weighing 
10 stones were squeezed flat under a hydraulic press, 7i stones of 
water would be produced, and 2} stones of dry residue would 
remain; and he facetiously remarked that a man is therefore, 
chemically speaking, 85 lbs. of carbon and nitrogen diffused through 
5i pailMs of water. This gas, as, of course, you know, can be 
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produced in many ways. The readiest way of obtaining it for our 
present purpose is by the action of pieces of zinc or iron on water, 
assisted by sulphuric acid. [Experiment, — Hydrogen gas was 
obtained by the decomposition of water.] Though higmy com- 
bustible, it will not support combustion, as you will see when I 
plunge this ignited taper into a jar of the gas. The gas itself is 
Ignited on contact with the flame in the presence of the oxygen of 
the air, whilst the taper itself is extinguished. 

The lecturer then proceeded to give a number of interesting 
experiments iUustrative of the nature and properties of the two 
gases ; and concluded as follows : — 

We have thus got to the end of our task ; and if we rightly apply 

the moral it conveys, we shall have learnt that it is not necessary 

to travel to Japan in search of wonders. Thev lie at each of our 

doors ; they rise around us on every side. The thoughtful mind 

can always appreciate the sentiment of our immortal bard when he 

speaks of 

" Tongues in trees, books in the running brooks. 
Sermons in stones, and good in everything." 

The commonest objects under the eye of patient investigation and 
research assume such shapes of beauty as imagination dreams not 
of. From *' the daisy's shadow on the stone," if we view it in the 
light of a wise and genial philosophy, we may gather lore not less 
ennobling in its influence than the lessons taught us by the pheno- 
mena of the gravitation of worlds. To understand the rounding of 
a bubble involves the application of the deepest principles of mathe- 
matics. The wilfully ignorant man enjoys but a moiety of life : 

" A primrose by a river's brim 
A yellow primrose is to him, 
And it IS nothing more." 

Studying Nature, we find the true philosopher's stone, we dive into 
the depths of wisdom. Nay, we grasp the very essence and source 
of all wisdom ; for, in the quaint and beautiful language of Cowley 
— one of England's sweetest poets of a bygone age — 



" If we wQuld open and intend our eye, 
We all, like Moses, might espy. 
Even in a bosh, the radiant Deity." 



The Fbesioent, in moving a vote of thanks to the lecturer, said 
that he was sure the members were all very much gratified with 
the elaborate experiments they had witnessed. He agreed with 
Mr. Newbigging that they could not have a grander or more noble 
subject for study than these wonders of Nature ; and he would ask 
them to join with him in thanking Mr. Newbigging very heartily 
for the manner in which he had come forward, at very short 
notice, to give them that lecture at a time when they expected to 
be short of matter. This, as they had been told, was only an intro- 
ductoiy lecture ; and they would have other opportunities of par- 
ticipating with Mr. Newbigging in the pleasure of these scientific 
studies. They could not do less than accord him the hearty yote 
of thanks which he deserved. 

The motion was carried by acclamation. 

T 
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The Schxtlke Lamp. 
Mr. W. Garb (Halifiaz) drew the attention of the members to the 
SchtUke regenerative lamp [one of whieh had been pat np in the 
room for the inspection of the members]. He said he was very 
mnch strock with the light when he came into the room ; and he 
had taken the trouble to examine the lamp minutely. He found it 
to be not only a ver^ simple, but a very efficient form of regenera- 
tive lamp— on the hues oi the Wenham and the Bower lamps, but 
much less complicated, and less liable to get out of order. He had 
had a large experience with the Bower lamp, whieh at present was 
the most efficient lamp of the kind yet produced ; but he was sorry 
to say that it was very liable to get out of order, and the wear and 
tear of the regenerative parts was very great when the lamp was in 
constant use. They had had some at work at Hali&x for a little over 
ayear ; and they were practically ** done " at the end of that time. 
This was a great drawback. He was not speaking with any desire 
to disparage a lamp which he considered to be the best of its kind 
that had mtherto come out. The lamp before them would, he was 
told, give a duty of 11^ candles per foot from 17-candle gas. The 
regenerating arrangement was, ne was also told, made of solid 
nickel, and was formed like the teeth of a very deep-cut cog-wheel, 
about 7 inches deep above the plane. If they could assume that the 
wheel had hollow teeth, they would understand perfectly what the 
arrangement of the regenerative portion was. The gas passed up 
the hollow portion of the teeth or inside the teeth, while the 
heated air came down the groove or open portion of the teeth ; so 
that one was passing up inside and the other down outside. It 
seemed to him very simple ; and being solid metal, it was not so 
liable to destruction as gauze and other frail substances of that 
character. Personally he was veiy much struck with the lamp. 
It gave a very brilliant light indeed ; and if it would stand the test 
of wear and tear, it was calculated to be very popular. He hoped 
to have a larger experience of it ; and if he had he should be glad 
at any time to communicate with any of the members upon it. 



The business of the meeting then closed ; and the members and 
a number of visitors afterwards had tea together. 
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Booth, J Sonthport. 

Bower, F North Bierley, Oaken- 
Bower, T West Hartlepool, [shaw. 

Braddook, J Badcliffe. 

Bridge, B Doncaster. 

Garr, I Widnes. 

Carr, W Halififtx. 

Ghadwick, J Oldham. 

Ghester, W.B Bradford Bd. Manchester. 

Ghew, J Blackpool. 

Gierke, D Ashton-nnder-Lyne. 

Gockroft, J. . . ; Littleborough. 

Granshaw, A Tyldesley. 

Dalgliesh, J. Glossop. 

Dongcdl, A., sen. . Scnlcoates, Hull. 

Dnff, W Morecambe. 

Dnxbnry, T Over Darwen. 

Eastwood, G Linacre, Liverpool. 

Elliott, G Leyland, near Preston, 

Foster, W Nelson. [Lanes. 

Frith, J. B Bnncom. 

Fnmiss, J Slaithwaite. 

Gendall, W. H. S Haslingden. 

Haddock, W. 8 Warrington. ^ 

Hall, J St. Helens. 

Halligan, J. F Salford 

Hancock, P Middlewich. 

Hartley, G. L Middleton. 

Hawkms, H Qeywood. 

Hawkins, J. G Wigan. 

Hepworth, J Garlisle. 

Honter, B Stalybridge. 

Honter, S Salford. 

Hntchinson, J Bamsley. 

Hutchinson, W. W Bamsley New Works. 

Jones, G. E Ghesterfield. 

Laycock, J Eeighley. 

Leather, S. P Burnley. 

Littlewood, W. • West Bromwich. 

Longworth, W Guildford, Surrey. 

Lord, E Whitworth. 

M'Eenzie, J Wilmslow. 

Marsland, J Sowerby Bridge. 

Martin, J Ormskirk. 

Meiklejohn, N Longwood, nr. Hudders- 

Mellor, S. S Northwich. meld. 

Midgley^B Milnsbridge, nr. Hud- 
Miles, W Glitheroe. [dersfield. 

Moore, T Macclesfield. 

Newbigging, J. G Salford. 

Newbigging, T. . 5, Norfolk St. Manchester. 

Niven, J Glayton, near Bradford. 

Norfolk, W. H. T Leek, Staffs. 



OFFICE-BEARERS AND UEICBBRS. 277 

Parkinson, J Brighonse. 

Faterson, J Warrington. 

Paterson, T. Birkenhead. 

Pike, H. S EUand. 

Porter, B • . • • i • Holmfirth. 

Pritchard, F Huyton, nr. Liverpool. 

Biley, J Gk>aglifold, Bossendale. 

Sav&e, G. E Todmorden. 

Shadbolt, B Fleetwood. 

Sheppard, T. L. Famworth. 

Shires, A Biddulph. 

Smedley, G Buxton. 

Smedley, G. B Gravesend. 

Smith, J. B Padiham. 

Smith, B New Wortley, Leeds. 

Smith, W Bolton, Lancashire. 

Smith, W Hyde. 

Stansfield, W Enaresborongh. 

Tetlow, J Bastrick. 

Thomas, T Enutsford. 

Timmins, J Leigh. 

Tyrrell, W Droylsden, Manchester. 

Varley, T Cohie. 

Veevers, H Dokrnfield. 

Yeevers, J. M Denton. 

Waddington, W. G Manchester. 

West, C Bamsbottom. 

West, B Lichfield. 

Wood, C Bradford. 

Woodall, H Melbourne. 

Woodward, W Bury. 



MIDLAND 

ASSOCIATION OF GAS MANAGERS, 



HENRY HACK, Birmingham. 

JOHN ANNAN, Wolverhampton. 

PETER SIMPSON, Rugby. 

J. S. REEVES, Bilston. 

H. TAPLAY, Stoke-on-Trent. 

W. R. COOPER, Banbury. 

(tommitUt. 

0. S. ELLERY, Bath. 

G. WINSTANLEY, Coventry. 

C. TAYLOR, Derby. 

B. W. SMITH, Smethwick. 

A. COLSON, Leicester. 

W. NORTH, Stourbridge. 

Allen, R.W. Rowley Regis. 

^*?'i,- Wolverhampton. 

g®ii'J-J^- Stafford. 

5<>^ey.0.E London. 

OoUett,T Dudley. 

OolBon, A. Leicester. 

Cooper, W.R. Banbury. 

Cranmer, J. S Stratford-on-Avon. 
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Cross, T Cannock. 

Cross, W Leamington. 

I Dakin, C Cradley Heath. 

Darwin, F. H Fenton, Stoffordshire. 

Deakes, J Worcester. 

Dougall, A Kidderminster. 

Eldridge, J Oxford. 

Ellery, C. S Bath. 

Frith, J. B Buncom. 

Hack, H. ............ Saltley, Birmingham. 

Heydon, J Mansfield. 

Hughes, V Tipton. 

Humphrys, F. C Ilkeston. 

Hunt, C Birmingham. 

Jones, C. E . . Chestemeld. 

Layton, T Bedditch. 

Lees, D Willenhall. 

Lewis, J. T Wellingborooph. 

Littlewood, W West Bromwich. 

Lloyd, E. J • Dudley. 

McGregor, W. S Hednesford, StafiFs. 

Meiklejohn, C Oldbury. 

MiUinchip, W. H Halesowen. 

Mitton, J. L . Eidsgrove. 

Moreland, B Gloucester. 

North,F. J Par4. 

North, W Stourbridge. 

Oldfield, W. . Hinckley. 

Palmer, J. E Malvern. 

Parker, G Oakengates. 

Parlby, W Hereford. 

Parsons, W Atherstone. 

Paterson, B. O Cheltenham. 

Peaty, H Burslem. 

Bamsden, F. L Burton-on-Trent. 

Beeves, J. 8 Bilston. 

Simpson, P Bugby. 

Smith, B. W Smetnwick. 

Smith, J. H Sutton-in-Ashfield. 

Stevenson, G. E Buenos Ayres. 

Taplay, H Stoke-on-Trent. 

Taylor, Derby. 

Tew, W. T Warwick. 

Thomas, P Buckingham. 

TindaU,J WalsaU. 

Ward, J. . Brierley Hill. 

West, J. • . • Manchester. 

Winstanley, G Coventry. 

Winstanley,W NewcasUe-under-Lyme. 

Woodall, H Melbourne. 



NORTH BRITISH 

ASSOCIATION OF GAS MANAGERS, 



ROBERT MITCHELL, Edinburgh. 
(President for 1887: Robert Mitchell.) 

ft 

DAVID TERRACE, Dawsholm, Glasgow. 
G. R. HISLOP, Paisley. 

(Rmnttntttz. 

A. SMITH, Aberdeen. 

J. M'GILCHRIST, Dumbarton. 

R. S. CARLOW, Arbroath. 

J. HALL, St. Andrews. 

P. WATSON, Stirling. 

R. ROBERTSON, Bathgate. 

Siuvziax^ ani Sreasnrer* 

CHARLES WATERSTON, Portobello. 
p. BRUCE PEEBLES, Edinburgh. 

iBxiinarQ jKemlxers* 

Adam, J PoUokshaws. 

Adamson, J Anstruther. 

Alexander, D Edinburgh. 

Ambrose, J. R . . . Bo'ness. 

Anderson, A. M West Wemyss. 

Baxter, R. Halifax, Nova Scotia* 

Bell, A. . . Loanhead. 

Bell, W Gorebridge. 

Bett, J Auchtermuchty. 

Black, J Newport, Dundee. 

Black, J North Berwick. 

Black, S Alexandria, N.B. 

Blair, P — 

Blair, W East Wemyss. 
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Blyth, T Kingskettle. 

Bremner, J . Lima, Peru. 

Brown, J. K Callao, Peru. 

Burden, J Musselburgh. 

Callender, T Old Kilpatrick. 

Oarlow, B. 8 Arbroath. 

Carmichael, J Barrhead. 

Cheyne, W Briton Ferry, S. Wales. 

Cook, W. . . Eolwinning. 

Gowie, B Tillicoultry. 

Dalzell, T. A Anstruther. 

Dalziel, S Kilmarnock. 

Darg, A. E Panama. 

Deans, B. L Johnstone. 

Dick, J Kincardine-on-Forth. 

Dougall, A British Gas- Works, Hull. 

Dow, A. C. B Linlithgow. 

Easson, J Wolverhampton. 

Eastwood, G Linacre, Liverpool. 

Elliot, T Kirkcudbright. 

Esplin, D. B Forfar. 

Emii;, W Annan. 

FiSher, D Blantyre. 

Fotheringham, T Bridge of Allan. 

Foulis, W Glasgow. 

^ullerton, J Motherwell. 

Galbraith, W Ardrossan. 

Gemlow, J Gupar. 

Gibb, J Armagh. 

Hall, J. St. Andrews. 

Hall, B Par4. 

Hall, T. D Montrose. 

Hamilton, W .' Kilsyth. 

Harper, G Sligo. 

Henderson, J Saltcoats. 

Henderson, W Dysart. 

Hislop, G. B Paisley. 

Hislop, J — 

Hislop, L Uddingston. 

Hogg,W — 

Hourston, W Kirkwall. 

Innes, P Glasgow. 

Ireland, J Tayport. 

Jeffirey, D Kirkintilloch. 

Johnston, J Hamilton. 

Jones, G. E Ghesterfield. 

Keillor, G Nairn. 

Keith, D Barrhead. 

Kellie, J Paisley. 

Key, W Tradeston, Glasgow. 

King, J Kilmalcolm. 

Learmont, J. . Milngavie. 

Leitch, A. Baillieston. 

Lighbody, T Dalmellington. 

Linton, F.T Leith. 
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Mackay, J Peterhead. 

Mackenzie, D. B . Glasffow. 

Mackenzie, W Dnnrormline. 

Macpherson, A. Kirkcaldy. 

MoNair, J Benfrew. 

M'Grae, J Dundee. 

M*Cabbin, J Fort-Glasgow. 

M^Ewen, J Gonrock. 

M'Gilchrist, J Dumbarton.. . . 

M*Gillivray, H Walker-on-Tyne. 

M'Eechnie, D Dawsholm, Glasgow. 

M*Bae, A. • Blairgowrie. 

Mann, J Prestonpans. 

Manwell, J Dahnamock, Glasgow. 

Matthews, J Fraserburgh. 

Meiklejohn, J Thurso. 

Miller, B Peebles. 

Mitchell, A. . . . Bury St. Edmonds. 

Mitchell, B Edinburgh. 

Monk, L Maryhill. 

Morton, J Muirkirk. 

Myers, G. P Eirriemnir. 

Myers, G. T Broughty Ferry. 

Napier, A. Crieff. 

Niven, D. G Galcutta. 

Page, J Strathmiglio. 

Quigley, A. G Penicuik. 

Beaddie, B Leven. 

Beid, J. . . Edinburgh. 

Beid, J. U Galcutta. 

Benfrew, J Langbank. 

Bobb, J 4. Haddington. 

Bobertson, D Dunoon. 

Bobertson, B Bathgate. 

Bobertson, W Gampbeltown. 

Bobson, W Selkurk. 

Bosie, J Wick. 

Boss, A. Burntisland. 

Boss, B Dungannon. 

Butherford, H Aberlady. 

Saunders, B. . : Lima, Peru. 

Scott, A GtJashiels. 

Scott, A Markinch. 

Scott, F Eelso. 

Scott, J. P Denny. 

Sellers, G York. 

Shaw, B. G Monte Video. 

Simpson, J Bellshill. 

Sinclair, J. G. . Bothesay. 

Skea, J Alyth. 

Smith, A Aberdeen. 

Smith, J Hawids. 

Smith, B New Wortley, Leeds. 

Smith, W Ayr. 

Smith, W Bolton. 
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Smith, W Helensburgh. 

Somerville, J. London. 

Steven, D Pittenweem. 

Stevenson, D Dahnamock, Glasgow. 

Stewart, F Stranraer. 

Stewart, S Greenock. 

Stewart, T Larkhall. 

Stiven, D St. Thomas, West Indies. 

Stiven, J — 

Stormonth, W. S Goleraine. 

Swan, J Leslie. 

Taylor, G Jedburgh. 

Taylor, W Elgin, 

Taylor, W« Forres. 

Terrace, D Dawsholm, Glasgow. 

Terrace, J. B Brechin. 

Tervet, B Paisley. 

Thomson, J Inverness. 

Thomson, W Falkirk. 

Tollis, D Leuchars. 

Tnmbull, J Lauder. 

Waddell, A. . . Newtownards. 

Walker, A Irvine. 

Waterston, G Portobello. 

Watson, A. C. . . Callander. 

Watson, J. K Edinburgh. 

Watson, P Stirling. 

Watson, P. B Grahamston, Falkirk. 

Whimster, J Armagh. 

Whimster, T. . Perth. 

Whyte, J Seaham Harbour. 

Wilson, T Coatbridge. 

Winton, A. . . Grangemouth. 

Young, A Inverurie. 

Toung, A Newton-on-Ayr. 

Young, D Dalkeith. 

Young, W Paisley. 

YuiU,A : . . AUoa. 

Donald, S Dahnamock, Glasgow. 

Dimcan, A Dawsholm, Glasgow. 

M*Grae, W Dundee. 

Miller, W Dimdee. 

Beaddie, P Leven. 

Smith, A., jun Aberdeen. 

Adamson, J. C Airdrie. 

Aitken,H Falkirk. 

Anderson, J Leven. 

Blackie, D Edinburgh. 

Briggs, W Arbroath. 

Brodie, W. . . Paisley. 

Brown, A Glasgow. 
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Brown, J ; . Glasgow. 

Brown, B New Cmnnoek. 

Brown, W. 8 Glasgow. 

Cameron, A. Glasgow. 

Carlow, C Leven. 

Darling, G. E Glasgow. 

Dempster, A Elland. 

Doniud, J. F Johnstone. 

Donald, J Paisley. 

Donald, W Paisley. 

Donaldson, A Edinburgh. 

Dnnnachie, J Glenboig. 

Ckdloway, B Pollokshaws. 

Grant, G. T Glasgow. 

Gray, J Pathhead, Comnock. 

€hriffiths, A. Bonnybridge. 

Head, J London. 

Hnrll, P Glasgow. 

Johnson, B Glasgow. 

iLeddlaw, B Glasgow. 

Lever, E Bowdon. 

Mackay, A Edinburgh. 

Macpherson, D. D Manchester. 

M'Ara, A Glasgow. 

M*Gnlloch, J MonMand. 

M'Eelvie, J Edinbnrgh. 

M*Leod, W Glasgow. 

Main, B. B Glasgow. 

Milne, J Edinbnrgh. 

Milne, J. L Edinbnrgh. 

MnngaU, H Cowdenbeath. 

Nasmyth, A. H Crossgates, Fife. 

Nelson, D. M Glasgow. 

Orr, B Glasgow. 

Panl, J Edinbnrgh. 

Peebles, D. B Edinbnrgh. 

Bowan, F. J Glasgow. 

Spencer, A Glasgow. 

Stewart, A Glasgow. 

Sutherland, B. M Falkirk. 

Thomson, J Glasgow. 

WaUcer, H Ayi\ 

Walker, H Bathgate. 

Walker, J Ayr. 

Walker, J Glasgow. 

Wilson, J Glasgow. 

Wood, J Glasgow. 

Wood, W Glasgow. 

Young, B Glasgow. 

Honorary fiCtmbtti. 

Bray, George, Blackman Lane, Leeds. 
King, Walter, 11, Bolt Court, Fleet IStreet, London. 

Macadam, Dr. Stevenson, Lecturer on Chemistry, Edinburgh. 
Wallace, Dr. William, Lecturer on Chemistry, Glasgow. 



NORTH OF ENGLAND 

GAS MANAGERS' ASSOCIATION. 



H. TOBEY, Malton. 

V. WYATT, London. 

JOHN H. PENNEY, South Shields. 

W. HARDIE, Newcastle-on-Tyne. 

€ommititt* 

W. FOBD, Stockton. 

J. HEPWORTH, CarHsle. 

T. TREWHITT, West Hartlepool. 

C. SELLERS, York. 

Allan, G. A Willington. 

Allan, G. A., jun WaUsend. 

Arkless, B Durham. 

Atkinson, W.H Tynemouth. 

Bower, T West Hartlepool. 

Brass, R Tudhoe. 

Bridge, R Doncaster. 

Bryan, E Beverley. 

Bums, W Sunderland. 

Carr,F. Wallsend. 

Cowley, W Spennymoor. 

Cox, J. H Sunderland. 

Cox, J. H., jun . Sunderland. 

Cutler, G. ; Whitehaven. 

Eadington, J Blyth. 

Ellison, J. R Hexham. 

Esplin,D.B For&r. 
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Field, B Bishop Auckland. 

Fligg, M ' . . Bedcar. 

Ford, W Stockton. 

Forrest, T Walker. 

Forsyth, W Chester-le- Street. 

HaU, J Berwick. 

Hall, J. D , . . Montrose. 

Hardie, W Newcastle-on-Tyne. 

Hardie, W.,jun North Shields. 

Hepworth, J. Carlisle. 

Irving, D Maryport. 

Joliffe, J. T Sunderland. 

Lloyd, E. J Leeds. 

Meikleiohn, J Houghton-le-Spring. 

Millard, E. H Middlesbrough. 

M'Grae, J Dundee. 

M*Crae, W Dundee. 

M*Gillivray, H • • • Walker. 

M'Kenzie, J Morpeth. 

Moodie, B Cbkteshead. 

Nichols, J Southbank. 

Penney, J. H South Shields. 

Bichley, M Shotley Bridge. 

Bidley, G Newcastle-on-Tyne. 

BoUo, J Newcastle-on-Tyne. 

Sellers, York. 

Smith, A Aberdeen. 

Smith, T. Leeds. 

Smith, W Darlington. 

Stewart, S Greenock. 

Teasdale, J. B Stockton. 

Thompson, W. V Bishop Auckland. 

Tobey, H Malton. 

Trewhitt, T West Hartlepool. 

TumbuU, W Ahiwick. 

Walton, J Gorbridge. 

Walton, W. E Bishop Auckland. 

Warner, W. J South Shields. 

Wemyss, D South Shields. 

White, N Jarrow. 

Whyte, J Seaham Harbour. 

Whyte,W Jarrow. 

Wood, J. H South Shields. 

Woodall, H Melbourne. 

Wright, J Bichmond, Yorks. 

Wyatt, V ; , . . . London. 

Allan, W. ..:...;... Stockton. 

Ashmore, W Stockton. 

Barwick, J. S. ......... . Sunderland. 

Batey, B. Y ; . . . . Newcastle-on-Tyne, 

Bonsor, Huson — 
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Bray, G Leeds. 

Brown, B New Cumnock. 

Bnrdon, J Durham. 

Bum, J. H Newcastle-on-Tyne. 

Burrows, H. B London. 

Cameron, A Glasgow. 

Charlton, B. B. . . Newcastle-on-Tyne. 

Charlton, W. A Newcastle-on-Tyne. 

Clapham, B Sunderland. 

Close, J York. 

Cowen, J. A Blaydon. 

Dempster, A. ; . . . Elland. 

Donaldson, A Edinburgh. 

Duncan, J Edinburgh. 

Forster, I. E. . . Newcastle-on-Tyne. 

Hardcastle, P Sunderland. 

Harding, E. W Sunderland. 

Hepworth, J. W Carlisle. 

Heron, CM Glasgow. 

Ingram, W. J . Birmingham. 

Laidlaw, E Glasgow. 

Lancefield, J London. 

Lilburn, C Sunderland. 

Mackay, A Edinburgh. 

Mackay, J London. 

Main, B Glasgow. 

Nelson, D. M Glasgow. 

Pattinson, J . Newcastle-on-Tyne. 

Proudlock, J. M Middlesbrough. 

Bitohie, J Middlesbrough. 

Boss, J. A. G. . : Newcastle-on-Tyne. 

Sadler, S. A. . ; Middlesbrough. 

Shotton, B South Shields. 

Stewart, A Glasgow. 

Teasdale, J. ; Durham. 

Thorns, A Leeds. 

WaJker, W Hexham. 

Watson , J Newcastle-on-Tyne. 

Wilson, A. C Stockton. 

Wilson, J Glasgow. 

Woerth, E Stockton. 

Wright, J Stockton. 

Toung, J. B Newcastle-on-Tyne. 



t 



SOUTHERN DISTRICT ASSOCIATION 

or 

GAS ENGINEERS AND MANAGERS. 



1$xtsihtnl. 

GEOBGE LIYESEY, South Metropolitan Gas-Works. 
(President for 1887 : W. D. Child, Bomford.) 

SreoBsrer* 

ALFBED H. WOOD, Hastings. 
JAMES L. CHAPMAN, Harrow-on-the-HiU. 

Cmnmsttee. 

E. BAEEB, Beadini?. 

A. F. BBOAmSsBBY, New Sonthgate. 

JABEZ CHUBCH, London. 

JAS. ELDBIDGE, Oxford. 

H. SMYTHE, Maidstone. 

J. SOMEBVILLE, South Metropolitan Gas-Works. 

Ex'Officio (Past-Pbesidents). 

C. E. BOTLEY, Wormwood Scrubs. 
W. H. H. BBOADBEBBY, Tottenham. 

C. GANDON, Sydenham. 

D. F. GODDABD, Ipswich. 
J. HUNTEB, Plumstead. 
J. WEST, Manchester. 

W. A. VALON, Bamsgate. 

C. FABBAND, London. 
E. PBICE, Hampton Wick. 

Baker, E Beading. 

Botley, C. E Wormwood Scrubs. 

Brett, B.W Hertford. 
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Broadberry, A. E Tottenham, 

Broadberry, A. F New Sonthgate. 

Broadberry, C. E Waltham. 

Broadberry, W. H. H Tpttenham. 

Brown, A Woodford. 

Browne, A. F. . . . Botherhithe. 

Carpenter, G. C Vauxhall. 

Chapman, J ' . . • Harrow. 

Chapman, J. L Harrow. 

Child, W. D Bomford. 

Church, J 17b, Great George Street. 

Cooper, W. B Banbnry. 

Cowling, F Bochford. 

DougaU, A Tunbridge Wells. 

Dorkin, S. W Southampton. 

Eldridge, J. Oxford. 

Farrand, C Balham. 

Folkard, C. W Brentford. 

Gandon, C , . Crystal Palace District 

Gkmdon, J Ascot. [Gas-Works. 

Gamett, G Byde. 

Goddard, D. F Ipswich. 

Good, B Carshalton. 

Green, B Mitcham. 

Grimwood, C Sudbury. 

Hammond, J Lewes. 

Hastings, C. W London. 

Helps, J. W Croydon. 

Hunter, J Plumstead. 

Lane, G Aylesbury. 

Latchford, W. J Broadstairs. 

Linging, F. E; Norwich. 

Livesey, .F South MetropoUtan Gas- 

Livesey, G Do. [Works. 

Marshall, F. D Copenhagen. 

Martin, T. H Bamet. 

May, T Canterbury. 

May, T Bichmond. 

Mead, A Chelmsford. 

Mitchell, H. G Homsey. 

Morton, J Ashford, Kent. 

Morton, B Clapham Common. 

Fackham, H. F Kingston-on-Thames. 

Parlby, W Hereford. 

Phillips, A. F St. Albans. 

Price, E Hampton Wick. 

Price, W. E Hampton Wick. 

Sheppard, B Horsham. 

Smith, J Sunbury. 

Smythe, H Maidstone. 

SomerviUe, J South Metropolitan Gas- 
Stevenson, S. E Colchester. [Works. 

Thomas, A Basingstoke. 

Thomas, P Andover. 

Thomas, B. P Ware. 

u 
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Thomas, W Eingwood. 

Thorman, J , . West Ham. 

Valon, W. A Eamsgate. 

Wadeson, J Windsor. 

Watson, J. C Lower Sydenham. 

Webb, T . Egham. 

West, J Manchester. 

White, T.W.R Sherborne. 

White, W Denmark HiU. 

Wilkinson, T Newmarket. [wark. 

Wilson, A. F St. Geor|;e's Boad, South- 
Wilson, G East Gnnstead. 

Wilton, J. Silvertown. 

Winter, A. F Sevenoaks. 

Wood, A. H Hastings. [minster. 

Woodall, Palace Chambers, West- 



SOUTH-WEST OF ENGLAND DISTRICT 

ASSOCIATION OF GAS MANAGERS. 



G. GARNETT, Ryde. 
(Pebsident fob 1887: W. A. Padfield, Exeter.) 

W. A. PADFIELD, Exeter. 

'^otwxatjs S^utttavs ant Sreasttrer* 

N. H. HUMPHRYS, Salisbury. 

(tammitttt. 

B. ASHTON, Barnstaple. 

T. GILES, Bridport. 

J. H. GRAY, Weston-snper-Mare. 

J. J. JERVIS^ New Swindon. 

W. OSMOND, Dorchester. 

W. A. PADFIELD, Exeter. 

J. PHELPS, Marlborough. 

H. SAINSBURY, Trowbridge. 

fiHtmbzts. 

Anderson, T Bath. 

Ashton, R Barnstaple. 

Ball, C. E Ilfraoombe. 

Barnfield, E. J Swanage. 

Beynon, R Torquay. 

Canning, W. J Wantage. 

Carpenter, S Dorldng. 

Cockey, H Frome. 

Cornish, J. H Bridgwater. 

Cowling, W Homton. 

Crowe, H. G Wellington. 

Daniel, A. V Portishead. 

Davis, W Poole. 



